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3RR d'dld'H dfRdRIRT 

^ ^ ^RRTd RT^t dR? fdd'NdlR) 
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arMdt fdmrdT '-KldddlddWI BC ITd 


o 






Ml4 BorfcT cri^M 3Hlfu| 4l J 4 3TT^ ^ 

3TRewi fmg 3TT|. 

t %g ^WRT^t 3^5 OTfift 
HT. fmgftm^t 3Hl^.dH 4TTft C4IT 
=FMI tfHkfts 3-fr^rftd <KsH<'41 
3TT%cT. 



TNFT - A IR£T MN Mi^thR 
AE IT S4 mfF eft 3 % F 3WT 
4T£4T BC f^TFT TTFt cf|^cf^£fTcf{ 
AE W S4TST F W% 5. 

MN 3TOM B %414 D 
IT fi\%3F WfeT. AD, DC cTT^T DF 
4lSI. 

3TFe4TST A - B - C IT mrfcT 
^T4S4T, SIF FFf 3TT| | ^fTsToff^ 
3TT%. 

fFFgcTT : AAEB NTFT AFEB I 

4-vTcNKF fe>T 3T^q ft=h>IW 
41^ EB = EB WTT^F 4^ 


ZBEA = ZBEF f^TFT^TT 
4FMFMI Tjar^r4 c4Tg^ AABE 3lfF 
AEBF T3°F^ ¥P AE = EF 
3lfF AB s BF 4MWFt AED 3TTfF 
AFP F t 34^ IR4°RTT Ms c4Tg^ 
AD = DF. 

4fts mFcMWEn abc it ffF 

CBF Id'ET M 3TrEMT 3FtS 3TTf^T 
ADC IT Wf CDF IWWT 3WCM ^5. 

4T IFIt W rf-41 JeFT =bY4T« 3W 
e5^TTrT ^5 CBF ^ ms 3T^ 
CDF |t D 4 cIT^sl 
3TT|. 

CDF F'4 CD + DF > CBF 
f %4T CBF < CD + DF gwmf - 
*!'J|c4III BH>ITd IF 4Fj^t ^ 

FdB-41 WF^SF ZTFT fen 

3TOcT. 

mF^T CBF < CDF 
ABC < ADC 

m^FFr b %4ft mn ^rarrcR 

D IT f4\trTST crft 
im FFTft^TT ABC IFf FT4 mffcT 

'ddaJ'dI 3 -||Fj| 4l J 4 3TT^ ^ Ri«g; dZdl 

NtFf iHtTTM , 3TK4TT4^I 
mFFTfWT KnIcFcT iF3F 3TTMc4T 
iWAM WRTTrT (>?M44 ATFc-ZTSI ?4T 
yrfrPTT f^mt) ^ ^rafcT 4T4SW 






3MT TTFTft ^ITdTd | *Tdfd WT ^RTT 
w^tct fted dftng 

Jrfurdd'^1 %CR #ft tfiftd^ gtff. 

4i-whi gpfr ydcodHw ?fmTc^fe 
TTT^tcT 3#e5. gfadyfddl RldidH'l cdTdT 
gj=4t 3^^rra^t %c*t wi w^\, 

cftd 3TRff Rid I °blRR g°F% gd>T 
TTte5 dFSdrf^ITd 4fd ^rgg (cdTd 
dm^iiR wd g^t drgdr) 
ddR gdd dTg4 Mlfiddld 

3TRT #d 3TTWrg^, dfdg#SdT dftd 
g^sri^T gRldyfddNl 3dfdd 
3ddf d1ftfd=b T^RT ddR fgd4. 

dd^dl dff ^k^ddd'l dffa 
ddiMI iddddd WM. ddit T^TdTd 
Wdi'lodl iddddd gdcft iTT%ft ^ft W 
d53dd^ cdTd 5WI, gddcdT %cdT 
tIc^t 3ttRt w gdr<w ^rt#f 

ddR 

cWW ^TtdTc^ *df •ddTd 


5rfkgW^. 3W Addl'd ^t, d=FT ?ffdd 
jf<hh dm^ri-odi g=h'^riV^ 
dfcft 3 TtRt f J Hd 4sl^, dlH^d 
ddddTTdf ddgd 

rdWfdl cdl4 cdRc6l ^o,ooo 9dRT 
W# flwd fgdft. g£ « j icodi » 
t geddTdf d=F #3>d T^ojgd 
^TFd edd.fyd 

WdT gdd ^mrc^kTd w 
tffd dd#% gd?t 3n|d. ^T# cdT^ft 

I^dT 3lTft¥R#N 3T^T cdTd 
fldd?3M dc%d WdldKI gfT d^fid 
dddT / 3TTd>R / daft f%dT dd4 fdSdt. 
3TTdT HI$U 4td ^d)!, did I dH^H 
WT. 3ra 3TOT # fdad^cdl d%dT 
dfT <ddl Ridl 4d4 4,-^1 ^ftdTc^fddd 

ftddldl Wtd5? 3dfd dWTdf ^IW^t 
%4t %55 Wte5? 

d^HI §M?ft fid ffdt. ^000 
Wfdd %55T fkdldl Wfe. 3ddT 








gcft cpsqRst ^ cHVH'HWtPI 

W frRT# dFTT fel grrSTMrrar grr^ 

3#e5 cR cdi-cfl^ ohVMH^fTpl 
giTW ^FFMI#cT fcs^fT 3Trf&T 3fR 
W. 3tR WRTCTRTT^f I ^TCT -cff-H^I 

3n^T. 

“^r^f” 

“w =pf ’ 

“me ’ 

RTO RTO RTO 
3nt. Tffe^T ^fT rsRT/^^ft RZ^ 
ftaScfUifWkfl % ^fmT^fe 3^rtf%RT 
HT^KUihuI ^ 00,000 fMefl^H ^ 
WTcffe. (t ZtR WRFFSJR 
fao4W, 3^JR 3TRT1 W RRT^ gRR 
cfc dR^l RcJ dr^ ^l=bdl.) 

m wtw, ytfwr.fl ^ 

Tfop tf^R ^rr^fe ^rfr 


^TK, ^RTR mffarft R£t4M 
wi w 7 * 3TT%. 3TR^^TrRrrc^RT 
RRK #TJTF?n WHNI ZRRtR Rff 
fe$fwRj|W °4cRMfd tf<*> tfTRtfl 3TI%. 

^RR^Tcfttf T^RT^T RTfZt 
RiRS^TRTZT R,Ri #RBRT 7RTR 
3H=h<u|'NI, RT^RTcTT ^ tf-M^ld 
3TTtfT 3TCJR % 3WJ| ^ft|R 

tsrm *mrr fer tfftrr ^ R^tfr wrtt. 

yof ^PTRT ^r§#5?TT rR 
^irti HbH6Ri to 3rrf^T <i4-r.4i ira 
Rc^rt m^ddi <iRMwifl 
RZf e^RHI f^T frrSR 3RRfttf 3TOT 

gjwr 3nm wtr rt^. 


^TT. ifteWH #^TT ‘f^fd-W W 
ri yw<=K[<y 

3g^ : ?T?ft «lfcM, ftyrt ^osn«.i([Li'cb. 





3I[£ufct>Mct> 


3TTwt[ TjscfNn ifreT f^n 
WTTFft ^TN^oTT 3TT|, rT^ f^T^I 
3 W1 *TFFft MilfcR-uiw^ 3TNcRMT 
3^T^t ^ IfR febh'Md 3TT|. RqTT 
WTCRR#^ 3TRRTT tfMfcR-cfl *£55 
RCTH^*TT ! 


?. 3H I M <-i| I rH I TTTflrT ^IlHcRI 

f%9jnr*iT ^acHo'Ccl ttfh / h^whk 



3TT^rT. 


^'qrm^n; ^q qfen 

iWf u Hd qMt 3TTt 3WI qs^t IT 
3TNc^TMI ^F3R5 3TO^TT TR 

3TT^. cfT 3TfrT f%^T 3TfrT 

TRl# dT^t. cTCRT c<Th*TN< dMIcRUTWl 
3^T IR 3TT%, 'RTg^ ^T >PlHI 'WZ 
IlOT Ml=hai1d RT5 

^RTcT lift. 

5RRT q[Uifh) TTIWR 3W^T 
fdR TTI #RT 3qit? 3TRcRTcTT 3T^T 
rTff I 3TWR. 



?t5lP|ch ^ 3T^> - ^o 





3MddTdl ft 3Rp dNsidd dTfttd 
^dftdf. 3TFTdird #dTdd‘ai 3 TTdT 3# 
gift fdcifddl dFldt 3TT%rT WT& 
il^lcR WlTft did gSdHIIcR rift 

^rfrFfrar# snftd. 3 tot^ Om wrdi 
3rr|#g^-oiii Pkh 3 w^ftnc (gftir, 


ft>Vftdft 



3-1 |fu| ^IHlxAII 


r iWfiki (fen 3dfft u^dijHcR) 
sFF'NlT did STTTddT ^Tdft dTuft 
P^MRI 3TT%. 


= . TTTTTfr dftdTJdft'd 3TT1 
3WdcdJ| 3TrftcR ddTrftWT fftdTTd 
3 d^TTdft 3TTdddTRT 3T^d 
TTFTSrsrcdT 3TTftrT. 


3^ fdgdRRT g8rM4)cliHI^H 
gZcftcRdl *pftd 3RRT droft 3TOftddT 
b|h ftddliWdftd dcfl ddftdtdl 
^ftdff^ft WRRT d J lrt 3Tlft. 

IT WTft dldWJUd fH<fd<icoi|l 
%rft dTrft ddTcft W (dlftd ft 3RJd d# 
=b>i(d'M ^T5dl dT^t. WRRRdT gift 
Ro% dFTTdl =hl^d d'Tdld 

dlftl 

‘*TFTft ftkgsftftl Tsfiftydlft’ IT 
*t° cftftddl 3Tfd«rgNj 'TdidTW'ft 3^1% 
f, Ho, ooo 3TdTcft *TFT§dlT; dd 
dlWRT 3W ITdft 3Tlft ^ fdft fft^Td 
dll ddTrft Rdlodld 3dfft dHKTd 
d^ftsl 3Td<ftdSTI ^ddlcfi-^ll ddTrft 
ITd d<ftddN dTiftd. 








jftg 4-rriH SfMddldl W# wrfttl 
3TT% # 3dfePT dld>W4l q^oRTJTra^I 
tlc|y$ WWft 3Trfw gf^ld$ fit. 
%tfl Fdd'did cdT dCWHIdl ^Flt 

Wlfd 3f|d; cRW ftt tfygM 
RFll fK ttet, ftt fdTRT f%^T 
yiuicfig^ tflwd fitt 3wr ^tptNt 
i^td tldPJI tfl'-ffd 3ftd. 

dd-dd: ^ooo t U 000 
'IsfldfatWifl WFTRf 3TFTdlT dkW^aaTfl 
dlRT WRrfdft tldy^ RTNfeft 

3TTt. RT fs^T^jfl W^TT^fT fR 
Mg^HIcfldi dWtcWI dldld^iiTidi 
^ooo % u°° fciwrtl 
arrfw g4ud)'^l dfddld 41^1-dd fr^t. 
f%W 5Rlt cl WfWHKkfld MlFWHI 
|wt dddddoi ^ 0,^00 t ^Roo 

tta tsfldki girt ^oo -frr.tt. ifuft-d 
x 3m tl^rr dWKrt dtkNHK^ 
Uft-RW srrofl, fd di*fW4I WFTt 
cbbbf^ii, teflfei 3rrfuT wqt wit mu 
yrud'NTgd ft^Wcfld 

3MT 3Tftg^T 4diw4d, 3MT ftddW 

tfwswit wiwfwfl wwwtt 
3#F^fdWTW dlWTfT Roo^ WTdft 
'HIH-Sdl. (f^T http://en.wikipedia.org/ 
wiki/Mariana_Trench) 


3 . TjacOnqi nldlWldfll 3TWTW 
dvUddl WHKIdVdl M lUiiicdi gnil 
?ooo eft d Hid Id. 

^rg^RT W dRT, Wttt-dlfltt 
3wfw wswFTwn; 3wtrt m? 

3# ^TT^t, dR W'UdW) dPWH 3Wfw 
adwttld M-fdiry-t wg^Ri wig 
dwtvfl b=F srfwWdT WT WWd WWfcl 
3TWt. 

Global ocean conveyor belt 4T 
WTWlt WloiGdl WMWT dTWWH 3wfw 
SHKcltld 4f difg<5> WcfR $f krtdl fT Ml? 

fftfdSW gtk WTWCRT WTW WTWWI. 

WW£[d dMT SRW tdtf ft fid 
d5f wfftd Witt 3Tflw ^Ttgrb 
3TlfuT dS fid . t Mvft WTcT 3Trf^T ydtf 
WtW 3Trfw fdt 3TWtd WTdl oRTcSTT 

srem ygj(W4fd1di r^rNt wtwt tt. 

cWRJd tW55T $i led [cR WW tfl TO 

3#W ^Rgrb 3Trfw dS fid 3R Mdfl 

did. 

t STS 3d lfo| dS Hl u fi WR 3 tH 
WldRTfaRJd fftw WJ#('l4d foTRT dfd. 

fdt ^dTfiRddRT^d 3 ^^ 

UdWidl ityitd fMI rdTdT ftst 
3TTfnT ^TT WWW ftwl WT OTfnT 
3RTRT dfWI J Kfd fmt. 

t WT fdSFfT WT HfUdNlldi 
fwoid wg^f-difi yOTFTRR tt 3rrfw 






W ^HcM'rfdcb ^WTWd 3TO | 

dsd °^ld<rll gnk f3^ ^dR ^ 
dFfdTd. 

X. STPTTJT & JTRTRT3k km 
rd|E|c£) fawil UI'UIdj^flMKI'd rT^TR 
#r!T. 

^rg^RT 3m?r ihro wmngm 
mf) WT mpk Sidled (sea weeds) 
3Tlf^T rfkI RdTT (sea grasses) Rnki 
mRTRT. W MHcdl WT&\ yiuidl^ 
yd^iwmi ■vw'ffft 

dTdTcf gkMd gSRT dk cRTK mRM. 
t kkf Rg^TW, RITTW 3TTfw 
U<hKh*n gWfJffcR-ddl SRRT 3TOWTd. 
4[UAffdedl 3TpRTM^kn % W 3TT%rT. 

mFTmr^wrw 3T%kcT t 


RqrjT^T Tpnngg 
^rfeRT3#WT^ kkfd kcTRT 
SffJIcfrg Utedfd. rdf-oifl 

mlRMi fm wt. 

g. *igs; "dft y-cis dii^ 
rR) gacfmT TTc£UT fclJ-dK fd-dKId 
im % -jjltxT 3Tl%rT. 

gwFTMT gi k ^\% 
W1 H'rudrt ^N'^tdl 3TT%, mT y iJKi-cf) 
mwf) kkft W Xk fmft 3TT%- mik 
kkr < RFT WRT W¥FRRfkr kkddl 
fV m dr^k 3Ttoiydl WTcft eft 
RggRRTZkHTRft u fekT 3TTI. 
WHFrtw mrak kkfikt gkkm 
MJ-rru|[^f) gRHT dRRMI dgf^ui 

mTTmft Rdfd 3^ ignicT Tiwk 








cprftrsffcr tfteT 

w'Ht’ 

^S'RPWfd 3TT% 3W ?THqT cR TTFTTRft 

WWtl TsTfdft ^Rdf-c4l fcTRITJH RkR 

K o TtMst 3^?r 3rrfoT T3o^c^r 

cdFR %dS ^ Tfjft. 3T^r. 

Tja41cKxi wft T^T iTflTTFTCTd 

ara^f <^a% wft 3Tte; qi n , 

TTTRft, %T, ^ 3Trfw 3TO TFT3 

ft^r w wtemn %.ift. 

oyKHI’G'HI #^d Ml4<rl. R2-4] dl oil I’M 
^,l9oo fT ?5TTW ^ W. 3Tlt. 

tft tcpr ^ui4 ‘gs ftri’ 
TsTTR ^ffdrclTd 3Tl%rT. 

qteit <qk4f dWNqi 


W IR rw^ R^rrft didi-di a#® dR^rr 

M. gpfWH 3rW aWdldldl 3TdRW 
3^TT cTRT W TTg^TTTc^r 

sr 4%M 3rrfw 

3T^f |TfdTd. R ‘jg RRT’ RT^t TTFTTTd 
3TT^o5qFqT Rrcodld TTRT 3TTTdTd 
3RT dTft, W 37TT^e^T ^dmiHTd 
TTFIFFT W d-41-odl qTTCT TsfdWHI 
3q4%d 3TTTdTd rdTW fdic4=b 
^Jd aq^ft dTdTc^d cd Id. 4dod dlrl 

3Tff^T 'TTTFJTT dvtH ^1 Irl . dialed I^H 
ddWHId ^dT ddl-odi TTRT W^m 
3TFdTd cdl^dl dfRd ^d 

3Wrfddl RT3RT RTCT 3W f^Tdld. 

%St,dTff Rood TTTgf^d) 
TRfmd d.RIMI W 3TR. 3TR. T3TT. 



?ta#FS 4^4 3T^ - % 


m T Tftec 

TRfdft ^TKcft W^TT a^M 
drrc; mf^e^Nl %# ant. rft wgm 
nnffn^j a-41-41 <rik 3 h>sh icH . 

m drra anf^T bf?tt a?q?t %m 
% ar^r ^rfT nwB nrtt, w writ 

a|BfT qTRTW f^g 3TOWRT 

ftofr am gs ne arfen yniuifd 
aff^odidw. 

19. crTrTTcRTJTTTT aRTctcRIT 
WeNte^T Ihc^h ^o xfS chi4n TTFRlrT 
arcnrt. 


wt Mfuni-Eifi gdrtd sns wra 

3#w co 2 fdWc6dl, rnrg^ srs 

3W^ ?f#T *Tdff^ C0 2 
3cTRT. t sfs 'T'PJft 
f^5^THHvjfl=h-oni nTTRT ^ tcfT 
rnrdd'l ^cndlcKUffd w BfTdt. 

3fdffe 5bid\4f co 2 kk 

arrfw cffdfcf^nd w nkw m Omni 

dfd^ftd Wdld flcfT. rdHdi 

rTdr-oAn acfdH'ryoi acqn tHFn co 2 
am wnWt w 

anf^T antdi arnf mdiwim nftdr 
arawr arcr nrrd ma. 



R ychi^iy^quiid c^HSNawHI^S ^ft^TT 'Jllfll cR aBgRRTTaT^ «(lsk ■HlSdl ^llfll. 


3 vtcIq-h 3hi(u| 4 J ldflls cbl4HSMaT<Wl£s4 3WFI o| I CS<=I cl I cl . 


U 


^ftlcb 3R) - % 



6. wnrt cFvcT^rrar yxis xj^r 
TfURT TTcR UchK-cj ‘tHlfW'eh 
3TTt. 

^tk wm ^mpRw 5 rts 3WT 
‘^t’ (patch) 3tf?drcfld 
3RHVdWI i%%\3 if ^ =bKdl 

tTqTT. ^'sKfofi'R fwil-41 3MT Wlft 
ydr^f-od'l WTdT cTt 3TT%. cdHcR t 
3^f) ^nrs yMMFdd Mifed-.d gp’ 
Rc^F R^WFRRfq 34(^'d 3 Tt|, 

WTd RfRTFK, T?R 3TTfr 

3FcMrfd=b TO TTTT R^RTF KRTlft ! 

fdMdH °^iddi qnr qnr ^ 

dlddld. 3TTf&T *{4f=bWMI 

w dig^ RdFffdob'-^n dr<j% 


Wtct d^t irtdTd. % dlo^dl 

d^Ffa^ dfH ^|q4d TRt TSd 
WTd. rsng^ dRMRfl Rdfed. dTcjd 
td 3W M'-k'dldl 3TTd3d dllf) ?R 
TdRTW 3f|ebKN' '-dlfe* ‘q|q’ 
37T^T 3cf. 

t ^ qdJT Jr'idW'd cffJTdFd. 
WRRTd^ PCBs, DDT 
gsftq ^RfRT, TFT ct ijtelT tJFdM 
^dTd, qi$ RT cdT RTWidT 
ddddddld 3TTfuT dT 3-T^HTH I Td c^<^H % 
WM 3TWTd dRdTd. 
dT^t ^TRtqMl 

cdTd dTcdT ^FdTd. dT R#dT RFFft 
qqfcROTTdF W qfw W #Tl % WM 

3Rfq d^WT 3TT|. 


?ta#T^ *(^4 3^ - % 


CRT RT%rT cR r4^C 

3 q 4 kT RcR^T ^ ?TRTT. cTM 

SRW ^ o -Is o iprfcfq RRKTW 

RSRFTFTRgT cfc4'fq4c1 WTft 

qiffcfTUITcl 4 THR^RMI WTd 3 Tt|. 

<S. ar^FrifscR TTfmPR mz\ 
fTcTT 3R% STlfoT 3T5TTcT TT^RTFR d£H 
■ftcT t^I d d I 3T1%. 

w 3 qM citil^ciT ^cidifd:=h 
WRRR 3TfWccffcfd RSlcn. q$s4NqT 
q^S^T SRTcT ^TT ^-THkdP=h fRTRRft 
^cTTcT, dMT-oifl 3 tR 3tffv\ 

arkftqn t£s qrkq 3 rrfw 


3 Trfek?TRp w ^ 3 ^ 4 pt^ wr otRt 

eft ^ ^IdMIdl 4tq^t f44 

3Tddifd'=h R^RTFR 3Tf?dcc|Td 3TTdT. 
3TkfT=fJ[ 3TTfnT 3T[fib4>'4 3TRFR 
Uop.ijohT'jfl ^RIcRM ^cidfd ^ Rtg 
Tfq LjcffHIR^H ft^PfRT 3TCrft ftcft, qq 

^5,0 (tkte t^JPiqy) <1^- 

RRqPf=b ^fddrdl ff R+'dTdl R-dHI-d 

kf|q 4 d k ’R^'+RUI RRq w RSfcT. 

Rg^qsqr^ 37 r 4 r^ (ter) 
q^nq^ft wcT "d^Rfi ^Tdigr#^ 
qfk%^ RTjsTcTRsrqRft r 4 Pt wfa 

cRTR #cT 3TT% 3TTf^T c^lRc^ 3Tddifd=h 

RWRCT^t 44t dR 'a M4 q^cT 



(kiennifn £ 3 ra Cl Jiof «Jic-fl 30 qff 

Penmen iran 

<t> 2 U]I-qi <HRW<>td 




?n ?r?Cfd ^fOiR^np} jnf^a> km**. : m. 4 jst qwq 


q 0 9 v 

1 >--T» ‘WWf. 


» ^l_ 

7 T fe=^ 5 1 _0 if. < 5 »mi 5 . 5 n. ftnm 

7/ &*<. '. *to>w =n»ja> 5 n. ■TO 7 UTasR 

’d*!tez \'7 


*JRq : ?>. 60 Hi"H 

^rxl d ^{cMcei 

T3 Wiwi wq?, 'j ,J it»ti 3Tlfq ijq ^I<j£m l<HH. “i s^m. 3TT?1 - if . T7I IPH, if, sRR 1THW, 

If. fTtff*. if. TjPR TSIW. if. fend >IW« . Wfej rOm $ W mat*. 


ymMMrtrii ^>nft nmrfvTO! qftorfara £tas *n! 

anmn f^jsin ^uH/jinqM co sft cb^Hidd ftici. 




4^4 3 T^i - ^ 



3TT%. e^FTO TO^dl 3TO#ITOTT »[ 
HIWTTOMI ^ TOffdT R ft 3 M % 
°b41 ftftT 3TTft. ''TOT 4TOTT TOTOTlft ‘'-ftd 
■^WdffTORT’ lN 3TT%. TOTTOT 3PTTOT 
TOTOTFKTftt TOTd ftTORTOT 3 TOlTOPTOT 
'aTOft^T^aTTt. 'jafttTO £>IRTI % 0 % 
^=FTOM TOTOT 3TT|. 

?o. ■srfrofhTi^T j-i^kthrivTIh 

<rii<si-cfl mii^ii T^wft mTI* ftftt 

'^fftftftTOJR TOff eT ^ 3TO^# 
W*rfTOTcft?T TORT c[%trr ^T^TTcT 
RITOPTTOT 3TTft. fftdT ‘ftffd ftlft’ fTOTO 
<jftl RTOT 3# t^TOTRT 


ftt ftrofft 3^ft wn TOft. 

TO4TTOT fftft TOfrd TOf . TOR fd'^4 THI'T^H 
Reffd 4cTo4 3W<rkrfi TOftl ^ddfro/tft. 
3ttotto 3n|. ^roft frorofftror ftftr 
TO^TftftrT ftd 3rftTO%, if ft 
I^rTtoI 3 ^ ^if^.'Wcftd TOft ftd 
if^ftrot. esgRR r;^4] 4,-RH[x) ftlft 
ft TOT cTOTT ft'TORT 3TTft 3TT%. ^TOT TO 
IT ftftt gJWT TOTSftftT TOT TOTT. 

$d<ftdcTOH TOTO 


TOJRTd : 3HHTO4RWUI 


R% 


ftarfft^ ftdft 3^ - ^ 
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M(c6<y| 


: tmt gk* 


"^Tw^rr 3ngf^ kr d'jff^i =nrc6fd 
<WWft=b T§%, <NHIdfd'+. 3#k w 
oTTCrA ^FT3 3r4KH l-cfl WlRT RTcS 
^c). 34 rHd) load’d d><r). d)l< u l RT 

Rdf-ddl dTqiRJd 3TTq^t 3TW^r 4*fld-d 
fSSJo^ fdkk . Rlfk 

-W4dkdl <5rMktf Itflk k R#d 

3rak 3TT^^ 34T? . kkfkffe 
^ikk, ^ffapjjmicro), J|ijc6WK^ 
*kk, ■p# kkifkik kk RTW 
4klHld1ei dlfdodleil 3m fksk 


RT%I. <midPl=h 3Tkk f%dT ^ 
mTkkn, fmM kk kkfkn 
=RT RTkwk nk, 3}kk #dT 
« WI RTf?k. 

Mr<?H'kiH fwiki mn 
R mdT, cRMT Wte TR^T, RRTkT 

mgr fksk. kg tm kkNrr kkra 
dRdHl k <NH'[Affkb km ^ctKk ifkt 
^rk, rJngk wm, gk, g^rnk 
grRTk ^rgrR ktddk Rnk mm. 
mm kkmr wfirr kra^r mrcH 



?t5lP|ch kk 3k - 




tTOTtfl WT%. t Tgte 3TO 3TTCPF3TT 
WdT tel RT?R terRTK# 3T!%. 

RdRited Hlcid (Bee keeping) 
^ 6ddffid M gcRTcId dlgfteKI nte 

Med ^ oiWtfBi tg'J^fgl gdd 3TT|. 

wmn qteteR (^gte w 

Reddltf WIW)| cdTd gkfMl ^RTT 
^'eir-^l <f#3R w?t) RgHjq 3^fu[dfd. 

dm cteft tefte ygiflifl qgc tet 
wramf) tet. wmn t3=fm w^i 
3 >WcR dlTd te WTd irgdld. RdicR 
^ Rdtet dd< §Rdl Mdte m frRRTT 

3# dRd dTflTT, cdTg^ Rddd mTeft% 
WW'I cdFd 'dldl-odl CjfFdT ^tfPbifl 
3 ;#^ d^d WM fd%d ^ 3%, 
cdIHat ^rft drMrcH dTgte, tol 
rdl-r.dNlHd Rd, te, ITddS teft, 
WTRflW g^Td 3TO^ fdd 3Rft 
gd# 3?te gqdrP 3TTfw 3TSffrMlc;=h 
gfqi^ ftedid. 

telTsUWIdl g^mft ^t d'dRidlMdl 
gmteTdl 3ide5^H 3RRt. cdT WdTd 
eft dd^ddW'od WM dg^Jd 3TFTrT. 

gTgifte Rd fate tet. WMI 3TTf^T 
dHWeflh) « ^ dirf Rdd dTd£d 
3RTrt. HVddRdi-odl tefte RgFfrdT 
telR g^d, ddWkfl jftgt^I^TT ^Pf=h 
ddK teddT 3TTgfddi teidl 
gqRlR dl'WItfl dRdT te. WTRTHT 


3Td gdddT gRMRTT^t WdTd 
JgftTT 3RPdFdT dRFTeft dtgtc6f-6dl 
3TragRT 3RRt 3iMdd'=b 3Tl|. 

^dT fddte %Pfe di$ RTg^dft 
qte MgoidFd cdFSTT md55qW% sj)g 
tee5 dlgtedl gqgrS tef. 

RgreRT TTf^tFTT ngnfted dTeRT 
dgd5 fgdtR 3TPF§TI gteft. cdNdl RcT dTeJd 
TT^T^ft Weft cR d'rted Rd atedgldl 
WdTft J[ggr gtd TTffe 3Rpd cdTdT 
fte 3TTglITd wte gte 5. dT^f) 
fgRTCTeJRg M^t dfdtgftq 3HldtJ|Wl 
ddrqdr gite. dT aqwmwr^RT ?ft. trt. 

%. d^TR 3Rfw rdHefi ?ft. Pf). d. 
df# dTW fd^tgR^di RgrdTe|d 
RRiTRTrqTeR BddRM 3?fed5 RReftd 
^RRRR RgfeT WT 3TT%. 

q<^ITd gT ^dRfd ^Rd fd=hfed 
$ileil 3Trt. gtefl^dl gdIHId fddi^t 
P'ddRdKdl ten 6<l'cftd) =hlaiWleft 
RTgte fqcidfd. rdTd nte tet ete 
il'jfl gHH (Breeding) dildte, 

gT nte^ gRd di^n fddieTTeT. 

3ndddrdte %^n ter ggdi rt ten 
gd^ gTtete. 


rt<a=b : himi (h<jti odPsdTcft, 
gn.nd.^t.€t. ng fopTH TrfTfenpw, 
mayakuber@yahoo.com 




^t^ffte tef te - ^ 





^<sich : tor t. T. 


'H'Ihciiv, srraw § 1 % <^ 3 $ (°ic 3fiw 5o3«) 2 tt f^r§ft 5 ?§flw 

q^cftft ’^rf^cfrt fftg^r ^rr fftwre ^ft ^ 

i%55cf5 ^TRcfj qf^, got M 5TTet. ^RsTSScR ^fteft 3#T 

^rm^Tcf^, ^fM, foo^r deHiftivI ft£r cHwlei?m?r $m %cMdTd. 

skier, w^WI'R-kh ?rr fawciv ekftygR- 3 n%. q^T%jiewiw 
?\$Q #rr kkftRT WMI'ejg ft^edl eWHI^d ekdT gk frdNftbTft 
ftter %dT 3#. Rafter \igeftkiM kFccRgeb ^rt jtrtt^ 
#k 'HIVsIcxWV 3TrqeRT %F9RfdT S^WT klldd, cil'l -c| s| yl s| y 
fkrPTRk ^clN-fl 3T[f&T STIcRTlRFF RFTT^t ^HFTTW ftw ^dTcT. 
#k ^R^Scf^ 2TiW ci||<!si|H|-c|l ^TRt§T. 


^RW kffik*k gF 3Tr|. MFoiloh^ 

kRcF+kl Rdeft 3Tr|. 3TFR ^rqieft 
ckHft ddo4 vjiciai HodcJ kft ^+-g 
teff?dR^RT ®R^eRT 3TWRT. 
krRkg<i STNeft dMK^fd =h<Ui|ixf|, 
rkcft cF<U4[xf] y^rfl Wc[deft 3TT%. 
sfMRM dlefHI ¥FTF 3TFFRTRTT^ 
RTFkft eiHhRI fel efkSkh*fl fkl-RI 
R^R WPRRft R^JeT ?Idt. 3TRTT 

kfe*4i fkrk Rr^jf 


3TFTeRTeTT cffdRdl oTFTFT 3Tft. 

Rrft eft fkik g=H<N cfm<Rxfl 3# 
3q^ft *TJRJeT %3R 3?m eft kft 

ftft =H^RfIe1 kjg ^eft. r^MW'W 3 ffl 
■3RT fdRm dFg RrR ftdt cRT 
aHcRurm arkeRT 3TOeM 
eft ^fcRuft^l 3Tm RjT^T kjg 

^eft. 3TNeRT Mfw:=h'4fgH sMete-RI ^ 
^TM #RT fftwftftt ?TTeRT eRT^t 
RFBRTTeT ft^T ^eft. dRh^fcR fen 


o RR 


^taftfe ftdft fe - % 


RRSRTRI RSRfRRT ^f?SRr5RT RT 

wra rtrirti yiu^i-cifi Rj^ ^ 

'RrR^RvRI RdRT RTRt. Rt cRFBRT RtdTR 
RTRR ^TRTt. RRf?dR> RF^RIRR RT^. t 
Sfruii-eil I RtdTR R&R W%. cRig^ RPift 
3TTRKt RSRTR. RR#RSft RFRTW 

rIrtcr^ %r%. mu mRrr 
R tdTR 3Tg^r RSRRigst wjfi-^n rcjrWI 
detiRlO RTC R% $d=f>) 3TRt. 

Mf?dR T^RT* ‘^*5R 3TTRRT c!RT 
t'JRTRtRl’ RRTst. 3TTRRRT RTRTTR f M rR 
RRRTdft TRff?Z% RRTR. 

TNHTrRr ^jt qffdR< fen R|RTft% 
3RRTTR. RffdfsR f%RT RTfd^fsrfdR, 
RTfdRdiRftR, Rffd^i, RTfdRTfRfdR 
IcRTcft RRK 3TTtR. ifRfdR RT 
RHTAHhRI 3RRF>^t R ^FSR 
RTfd^fsrfdR RRR fftt RR RdTRftR RT 
WTRRF6RT 3#R>j^t RRRSRfe ^T5RT 
RTfdFdTRftR RRR fit. 

RTtSRft RR^ft RRo5 RRo5 RTTRR 



RRt RT RiSft fcRTT 15^ RRTtft JdRTR. 
>£RT RfRoftcR '^NFRI RT RfeURry,^ 
Mftd'R.R RRT fR^RTRiRTR. RT RRRTRT 
h1c4 c^RiH ?RT% RTftR) RHlfal <tIRr1ri 
TJR RRRRT 3%. 3#?TR RRRT, ^d% 

3RRT fdRT^RRR-3 fRUfR| ^Rf. RdffdRdT 
RTRc5 SR R^RTRRTt cRTRcit cRT% RTRcS 
3TTfuT fRRd 3RFt SR RRcJR cRTRRJR 3#R 
RTT^ fRRRRT, 3RRR0t RRRRT ^RTR. 
RRtR TRffRdR^ RTS dlRat^ RRRT 
3 rTR. % fRRoiRW RTWR RR£R ^RT 
RT 3TTRTR c^R 3T^RRT: ^Rld RRRrI 
RcRTc£ RSRRT ^RTR. 

RRftdR'-cfi ^cR RRTsM <W[RFhR. 
%RT RRfRft ffR RTTft RTtR RRf?dR> t 
RTlRRT RftRTcf TRRI^t R#. cRTgst % 
RTRRRT^^g5RRRT^.%RTRRRf?dR 
RRRTRdT W^\ RRft ^Rt. 3# RRTR, 
RTRTRRT, RRRflR 3TTfd fdRR^ 
^dfRdR, 3#R RR.R-oRI RftRRtRRM 
RcRIRRTRsit RTRRrt RTrt RRT RRift RRRT 

RT^t. 



TH, 


3TRi - T 


fddikwwi gr 4rf£idvdi gw 3 tt%. 
cwig4 4rf4d> gwR 4g^r 44 rt 

cT^ 3TT% frT^ ITgWd4. % W2 4d HT4. 
cRT^H RWft 3TRRR WFS WdRT HT4. 
cWig4 df4Ad< qgd'-dl 4ff44R5RT 
gd>gd[-ddl m4 RT4 WF5 WdRT HT4 
fdSRft 4dg^ RTMT3RrT4 dic6iddl 
dFTcT. RTT 4=1 HI 3Rd:>dd> RTWWRJ4 
Mfed-.-cdi 3TRqn: wts wrrt wt4, 
cd rg<i> Mf4dA $fid44 w4h 444 

44 ddfed. MlUifld fcRdcid HT4 3wfw 
4 gd% 3 Rt 4 cdTRS dRWT SR 
WdRIrfdldi RRfg Wdg^dl4 cdTdT 
3TgSf^i 44. WRRRT4 41ddld<4 
wqf4dig4 3*ssr^ f4rfw 4 rth. 

Rkqfjqid qgd'/dl ddfedig^ cdT4 
Rd4 wr 3Tg=fR| r 4, dn4l, o5RRT 
gSW 41d4gdlgdld, 4RT, 44 cflgdfd. 
cdTgg W4, f4 MRi'dld, 
3Rnft^nw rrrt 4mfw 44 tr. 
W444 3Tgd44 WdTwd) ^1^4 4 
^ 44 RRW 43RT ^s4 3TT4 


r 






gw44 ^ ^4 qTt yrdc-ifi Mddid 

gw4 R2RRT .^gd-ldd-dl Cdfe^ifi 

dHHdidi wrci 4sr 4rar. cwrg4 rt 4 
ggg 444, miuaiwi f^RT 4 u d4 w4 

44. 4ff?4b ^dddWId 3TT|. % 

vdcAdHi cwrgg fkm\ irr4 wt4* 
RgRRT; RRW 3RTwft Hd, WR 44 
3#RTTfg Wn=R 'Fgdld'd, RW dMI 
44Rd c4w4 ^SflT RRRR 3RTWft 
gi44gn, 44z 3# 4 rt 4 dT^wwR 

4dTd. 

4rf?s^w 44d4s4 w4d 

tWTWTRjg RR^RRdMFedT 3'4 J ffd 
RRR dRWHdl ddRRRMI 44 RcRT 

4r44RW rtr 44 44r prof! 
3Rrdig4 ?4 ht gng4, ^r, %, 

RWHRRSn 3fiw 3 t4r fdRTRTWT, 

=h44iid'i Rmft w4 rtr4. 

4rf4d4 gw 34w 4r 4=4 
fd-dRId 4dT cRRWT diq<ld I ROT^T 44^ 

RW rdl-ddl 44dl RRT d4 RRTT RRdT 
4|d d'fdldd Rd4 3RRT gWd4 WTRTR. 

*U 4ffed.dl WR r4 rr4, 


44ww 44 ww - 




R. FFR, FRS, Ftd, dM dT 
d^idfw oncrcTRT Frond ^t. 
3. Fdfe-Fd fddRT =HWhl FFf 

•^KI'JIrRfffl Fffgd F^TOf% fddRT 
3TdFt. fMdd FdK^ ^SFRftd 
cdRHtdl pRFtfd ddfcr 3RTdtd. didT 
dFR dRTO 3Trf^T MTj-ddddl Wdfad 
Wd}d dd^t dctd dRTO ^dfddd'H RF 

Wlft ddddhl TO Ftft 

FTtMTd dFRft ^TT 3T%T. 3FddFd 
3TtdT dTOCT Rlddd m$ %°dT Flhdl 

^FdT 

dTFFFdT dTdFT. cdT% fdddd £>droid1 
^Rfid TfURt d^fTOI dlWt dTdTd. 
d^Fwidl dlTO d?Rt | T*F dftljft% 
dFT 3Tr% roig^ roidT dm drai^t^d 
3dfd d^hdl ddf^Rfld ddt 3F(cf» 


3TO%. cdT HHI-I jJdftdT c(ih< dR^t 
FTft 3 tt|. 

<gdM dfddT 3TTTd TTTOFTTd fFt dt 
^r<df4l dfddT FftFdFl TTTOFTRT ftct. 

^TFtdftddT RTJ3 fdRT-dTdT 
Fdd4dl dRdHI dfdd FtTsfcddR dRT 
^r fddK gddT. 

TFT ^TFft - fdHT-dHi dTSJd 
^TFror Mfe'+.xi ^ fA gd% 
rTFTFFTRT FFdTd %dft. dlTdT^ 
FTflFFTFT cdRT 3TTdo5d Ft - 
Mfcd'F'-ddl fddodidi tfRcrl'd'l Fd=fR 
ftrdFtdTT fdddt, dFtd FdfeFFTT 
^FTTFird^t FTft FfWPT ^TdtdT 
3Tfda5dt. TFT cdFft ^ & [cod l 
cjdl Tl| dRTO FTWlVt 3TOdf ^ 
dtciT^I SRMTdft Ft FFT 3TtdT 

dT^t dl cRd dfld, FT# dtaS^I 3ddft. 



Rd 


^dfdF dd*f 3TF - ^ 


W nRd $f(c^rcR iq^qrdd qqRqqd 

<jqt qtld qT^T cqTqi q>iq>ldil 
MM ^Icfc-m 3TT%cT qidt 

wft teft. r^TRT cte TT#^ iso 
iMR-oifl igwr JiMdc'^l WdoV-qi. 
odd# ^o sjqjqi qqidtqd qiqdcqT 
3TTS3c^T. dtldc-qi fete fe ^WI 
fe|q ?3TTW3R fetd q<I4dl 
fe ft. fer dlcfed iMwi 

WF2, fefeq fe Wfe dtfem 
4d"Ul&, qfeqq 4dtte, 3WtfqqiT 
*Tc%2, qdfeq fete, qTqi fete, 
ffe fete, ditfeq fete, fet fete 
3qfd qfen fet qrd ufeq fern 

qtqyq qfe WM TO %dT. 
qM^C dfet ^fl ddd gqq te^tt4< 

Ryu i id fesm q qfe jgwr 
feted to qqqdi ter 3fe 
3Td cfe 3TT^te. feq did Id I 
qquqqd qr qr qn yqyqtd qd 
qrtfeq. q ®jqq Mfte.qqtd qd 
qq^q te qqdtd. yrqtqtqd dtq 
qdkfe fqgqq qqiqfq qFR qqttd. 
fqgqq qqiqffer qd qiqiqrqtq 

qdWd 3Tfe. qtdfete qsjq qd 

qq^ dd teqtdfel diqqidl'd dldiqi 

W fet 3TTt. fetewM qrd 
tew yqyqtd qfe q ^Tqflqqdq 
qqyqw 3fet. frqftqqdqq^ qd 


qq^r dq liquid qq feted fqqq 

qq^ qq.dVi. fetenfe 3w<rrr~q 
few qrafetefed qfeqqT 
^^teqqte q^ q^ qqqd T^qd 
feter qqjqRjq q=F wfi qqquqfel 

3q|. dr fewi ynfet fteffel 
fe qqd. tend qq% qfed qqfd 
^qq yfeid qrte qq qqqd 
3qfd fos^os ■ feqqidt qfqq dte q^ 

qqd. qdteqrdt qdt ltd qnnfe 
t\ >jfefe q^qrqd. 

fenqTdt qfqq fet 3rd 
qq qT^ nte dt q>i<q Mtcfcdfe 
fet fe d dqrydi dd. 

qqqqqqfe :ferqqfe3tfqq 
$nvqiq< fetendld qd 
qfeq^q qiqqqn dcfe 
feteqqi qrorq w. dte. w. 
tend wq qteqro fqqqqrqT 

cR teqT ddq. 

q. qdqt^wqqdrd :fteqiw 
yrfqdq qqid ^qqrq dtsq q^ 
qpj, qidq^[d3dqyf^ qT^3qfd 
qqR #qTq. 'gqdt q^rf 
qqq:yjq r t qjqqq qq qjq 
qrqfqwrd y4^q dd. qid^ 
wiFq qd qt^ to dt^q 
fqqqqid nrqq qqn dfqt. 

3Tqcq qdqqqi 3qqTy : 3?qrq 


dyPi'h dqd sdi - 




jwrcnd 3 wjff^fi drfft 
dF'+.V/dld* ®n^T WIRTT 
WRT d'»J?4cfWI 3^3TRT 

«F^d, cTf^ill IdddT 3T«TRT 
tof WfftT 3TT%?t t 
'dHWdl ^TSjfrT 3KMHJ'I 
^^HFFT dijdd 

3^fqd d-.idid . ad'Hrqoi drr 
faf$ig d#^i yj-rrurrd '+;<■+. d^di 

dt cf'jWddFd f^T ^cTT, cdM-M 
’dlj-dd.d feldd flrTRI =h>lrifl 
H FddcR f^FlfuT FHTd 

+ddl ^d 3TTRT fdWdH F-^1 
mdcd-41 -dWHuf) cfi^i fr|d. 

3TdIrF> ^4rd ^mnwot S°° % 


Uoo H-Mlc!A*TK<WJH 3TTddT 

%FdF. cdRdch 

rWt 

dfWd> dfWT f^f tdt 
X. duffel cd'd^FF *KdW 

f%*c^PJT SfiffyRA^ : *iW<Wi 
M-Hiuild %3d dl dlHdcdFcR 
rdl-rdl dF^MM ^FTCT ^F d7 
dftddTd TTtddTd. r^TTd^d 
T^isrfw TRTPTfd^ fd^Mld 
3RPF ^dT 3%. '-dT^rd^ifl 
f^Tdd yfsb'ii'd^ 

d4Af>f) 

K. ^srfdT dTOTTZ^nd FI^RTT 
#JTF5FT ®Kdrd 



3T^ - % 






feq-qPdqd sqfd ^qfdfaq : 

qtdqqi MPTO q^T§f ^5q eft 
tfrq-cfdiTrdR rill-r^l 
q^qHTd eq dRIdl #JTKT 

^T qfiapTTd did did, cqRRT 
'Kisrfw <miiiPich R^qr^ 
3T3ITR RcJdT 3%. RffRBFRT 
fqqqq yfoddffi ^t qgq 
qqqtplt q^qiqqt. 

s,. sfdq^w qj^q^ff qfqqT qr q^eftq 
^dq^Kdl ^ftd WlRIRI q^lMI 
qrqsR gdrqr f^RT q^ife 
qfteqra. qcqsrfqRT qr qqrrl 
qqqefq cqT^ft qfrrqT te^ft 
qqt. qfrT^d q^rsM qfrq qja-q 
3ftt f^jq qqTd. RfRq^fft 
qTfdfqqr^d ww^-di wm^n 


wr gqft t°oo qqwtei 

3TOeft eft d^ftRI qfq%5t qo 

qqtiftei Rqq qriTq Rdtqn 

3TT^o5dT. 

3RT qqrft 3qqRT wrqqRjqq=F; 
qqt fqqi qi. qfqq qqiosqq qqft 
erra^q fqqff 3rrit 3^td qqftqq 
qquqwiqi rmi qqq qRKdl fedl 

qq.RWiqi feST^t qfc[ %qft 3TT%. 

RM^t RRT RR l^TR W$ 3TTdT. 

RrfqqqRTT rtr^fri 3 qq^r qqfeq. 
^fqqi^fl 3qqvq[-cfi mw\ qrqq 
% qT qqftvqrqfdl qfrqRT^t qqqc^t 
W qqfqdi qrgq; qr^tq. 


^<a=h : fcHM J. J. 

fq^rT qieqm;, R^t fqqn qftq^t 
H^ltq^ld, ■HIHlfil't) Cbl4^dt. 




?ta#T^ 3 r - % 


9J3TUT 

cUlcb*) 3^f§TcT d5l*f 


3^5 (dd d°^3 d«d) zmrf. 
3df"t-dlfd-odl 5 ^fMl fy^idl-cH 
dTdT®fl 3TTt. cdlgci 3dldi ddTlddl 
dSirddlleidM fddT?dfdT^i dd%d 
didlfad wm 3ntd. m wn di) 
^wi-dKidV-ii fdURdfdicfl d^r 3 # 
ddfed ^T%d dddT - W* fddd#d> 
dT 3TTdTW 3H[dliMl !j[IWIdT^I 
dTT#d 4tdd[d -gid^ deft fdddd> fddd 

%ddl 3ddd 31ddg dTd^ gift. ddTqR 
ift dgft 3T^ dd, 

dfdddi 3TI%. fddldd: 
gdTfdfftd ddfod dftsu d g'dfd'Cftid 
ddlddft dTdsft dgdfl R$cdl ddCTdsft 

dftftd ddTTdTdT dTdI dddl 3T^ 
%83d$dlefttf ddftddddT fggd 3TT^ 
3TT%. dldR %^ufohddlHl dftftdat fddd 
dddddd dlfdd 3FddT fddJTdT 
fttfdddefte p^[d ddftddTdlt doi'dR 
drfd. 3q^r y=h'K-di didfdd 

dd^dTdT 3dt, t M ?58dd dd 
3dd?dd> 3Tft. 3m d^lck^'-dl 3TEdTd 


?R 


dddTdT spft fggd 3TT^ 3d| d?f 
fddT2dftft fg^eft drft ^ -ddd-cdl 
dT fd^Tdlgdd 3dTdId. 'Cg'gd 

dT ^dTgft ftdddW dft%d dddfdT 
ddIRT dldddldl ddcd dftfa 3d|. 

cKddH-cfl eh'Kuifiwwi 

ftdddddT dft dcftdi if^f-difl dFl d=F5 
3T^d dddd (Angel) 3dTdI d eft 3dde$ 
W d^diffdd 3Weft. rdld-i dd edl^dl 
dTfftdR 3 ft 3 ft tf«dl -dTdf. dT. ftdi 
%ddH dl^ rdTW ^ddddffe 3dfkg 
3Pdddddftd5d4dfft^3dft. dig, ged 
3Tddftdsft did 3# d4d 3dd3d dT^l. 

ddd<dl ddcdld pjddft ftded-^l fdd-dl 

idddlei'l 3ddddl ddl-Md fdddiddd 
dTdd dTddft ^ glid'd) t3dJ fftdft d 
%q ddft dWddrft dddT 3TTdf3TTd dFt 
dg^. 

dd drffdTTdTrSdT fdT^dTrfld5 
ddftddlgd ddffe ddTd ddfd 3d 
dTdfdd) ddddT fftddft 3TT%. fddT§ff 


^dfddi ftdft dd - ^ o 


JdTdftd dtoto to 'irffrl 

toT U'Jir^Rffirl ddldftto fttoWTTdft 

tocftd. toft MdTdTft to fddftf 
dd tod ? dT ddTdr; wt %ftd ftvdfdi 
dW flSTMT 3T%dNHh=dl dtodft 
dipt d(Rid> to TdSddT, cdT todTT : 

%dto ftftd'H pjto 8 ^ p>to 
fto toto dft ft dcSR/ft ftwRn 
ftodTddTddT dtoft drfftdi cP^dT 
^>H J ld toft. ftftl d?5 d fdTdlHH 
ftd fftftft toddld ft°ft dedft sine d 
cosine 3# to did dddTd. tdkftei 
cosine tod g^Td ftddTddTddT toft 
tod d T^JJd dddfft toftdRdT ddR 
ftft - w = FScos0. wto totot 
told) fdTdTddTddT toft ftTdfdto dd 5 
| ohfd toi ditto ftotft to 

to. rdlyft, %dc5 tontoft ddl 

^ddyto to w°p ton to to 
gtor ^ toft ddR toe^cnto 
dir to? dTdT ftftdft fddto ddTded 
IdT- todC ftoTSff ftfddiTddT gcr5gd 
ftftddTdft doi'dR tod. torfft ft toed 

fttodto totoft T T3Tto to dlddd to- 

Tfop gto5 ddtol ddtotoTd ftfddi 
dTTW d ffttoddift dfft ftdedddT 
toto drrto to ’^ rR dto 3 dd?ddi 
to- dT g^TdC ft to to|to toWd, 

toftft to dTdSC dto d dto fddd dT 


ftto ftftdftft ddf %ft to. rdrfte 5 
dTdcR dftf dftdltoft dR to ftdft 
dtod to fdddto ft cdTdT ftTftft 

ftoto. 

dT. dTdft to d ft rftlT'itol 

to dFtoftd fttot. toft pgtoft ^Td 

tod fftto tocdd toddS dto, dT 
fddFTTdT dT. to dTdT fdtotod dftdT. 
todfd ft ftftTTT dTft dFftd toft fttftt. 
to? ft ftdtoT Physics Today toftte5 

ftorrft fttor dftft ftdd tot fttftt. 

ft dTdddTdT toTd ddftdT dT. to 
dTdT fdftto dtoft torfft fddd toTftft. 

dKdft jdift d 3dto toft tofttto 
dfttoftt %ftt. dT 37ddiTdT 

fdftRTdft ftotodT to dtodTd 
dfttd tod ftftft did, cdWTft dT 
fddtodl % 8 PTTto gftjd 5 ft tod 
^Tdto toldsfdd) to- ttog dldtol 
to^T ftftftddT dftfftd dddfto WTd 
f toftd ftdTTTTft d fdITTSdfddT 

ddrftnft tdctdnrw dft dtodtot 
toTft-dTdftddT TdCTdC ddrdto Tfft. 
dT diTdfd d# todft 3Ttod. 

ftto ft- dft, ftto ftdH 3T«3rThd, 

ft. 

ftd : dvsathe@gmail.com 


o 
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<*>Ig 6 3HlRl 3H«4 c|o|^T 


3hi4 ct ^i4 ct i ^ 


H^ich : jtt. 3m 3T^: 


¥1. 3W 34^=b< <4 i41 fcTfw^ehT "Space and Time : Einstein and 
beyond" HT ^tsfWI ¥CTd1 3^^ 



Tfc) W* yidim^H fd^lldlH mfTcT 3TI%cT. ‘ c| ^Hrff Trfmff % 3TS2T8rT 3E£T 
%T Tfe sfR-dcf^d. W iffa&Hd 'fofacW h)*S ferltr^’ flT % 
trMId'b 3ti^d. 3Tr|^RlfmT Ht?cd ¥Tc( (Einstein's classical theory of 
gravitation) ¥ W tewdld WfaR, ct^T y^-^lcfyMfl 

(Quantum theory of gravity) PMdldld rdi-odi dHldlHI'HId)! % HIHIdd 
^ 3TT^T. r^rsff^H t=f ^frpft UTmftd, Mw: ^wf^TET^rffftdr 
wwiit eKMffl^ c¥T¥T Rl^MI ¥RT 3n%. T#T yd=bWI 

(variables) dlH< HtEH rHHi fTTdddldTdTd (mjTEFP 7 ! (reformulation) 
¥ 3TETT ^ chtcfT aftoJtsidl WET. 



=HMN=h'Rfr^'l hop rjfijpf) f4^op<u| oR^. ^1 W^l^l'y^K, 

H^SrHdU 3 Hd<i"oi| | ^ufln^ (smallest scale) hddTTTTETTdl (spacetime) 
ETTT ^ Vf^rwrul (polymer-like) 3TCE1. ^T Tfe ¥'4 <#ft 

%CTEJfl IdfUIHld. JFRW^ld TfW fetlHld. ¥ ErKHTd-%fe 

fejiHld., Rh+rfi fci^jiHld., 3rrfw f^iwr^r 3qiwpi f^w fte 

M fefasr ^ ynfddl itrft. 




(T^ft) 3Trfw cF T3 (cSrqrft 
ER) HRl^TT didM-fl 3TRRT 
W^'eftdT 31ld>ftJd 3TT%. 
ETT3T1 ?g % ^rafed 3Trf^T 3MT 
stim ftTRTRdEft UT fWTRT tffdEdT 
fd^T 3TTt. IH 

^EEE'ETTft ETR 3TERRT ^TFft^RT ^ 

*mr w^t 3rrt. it *mr 3 terrt 
^[ufl^^ 3Tc|oh'^l 3TTfw cHfaSH'l EyF 
T^f EdER %ft. cdRJR 3RR1RT ^1^ 
dTR? mm Ticrr% TO ? ITRldPRT 
3TRcRT 3TRER ftdTd. 

3REERT dT ER55 3TRcRnrkTft, 


dTTftSTcTTdTd 
if) ^SIlR'P ftRlcftcl 
tjcf> hI'oWM OTf^T d^HId 
RPfdl RHeft RTft 

3TIHcRTdl Elft^T 3RT<ft<rfl WT, fdfftd 
mm T^JTt nfdRTdrl ETdd 
df^rfft 3#)^; 

^Tr^f^ft ehluicfldl ETdT RTdd RT^t. 
"bTasi-cfl mm ~m M j r<xRHi RE^nift. 
Ed55 3nfuT ch'faJWI f RcSR TJcB EEEd 
ddTE ltd! , ^RTdT 3ERftR%dEd 
(interactions) dR W dEfR^gd 

swim, w wRrraftd dTft n>T? cr 


3TTdcRT 3TT^T^dT RfMEdl ^M, Til 
3nfnT dft, d^rs) 3rrf^T did), 3^ 3TTfd 
3TTt^ ! 

UT 3TTfxrr 3TdTT ddITRRT 
tMEdd Ml REIT fddTET ftdft 3E#d Mt 
dft EWMhHIdi 3TTt. T^ufl^Mi 
RTddiFSdT RSdTdE J i pJfdd^f in I t 
ETRR) dT^)-3TE^t drrd^T Fdd.<HT 
eft d,fdEfdftd \ffteft (Euclid’s 
geometry) if) 3Tftd> ftfftfdd> ddddi^cpl 
%d3 TRE d'Rdl 3TT|. dt fdWTETT 
d^fkdl rRft ETE^ltd Efift. R^ UHX 
W) d%t fftET dftft 3T^ft dmdr 
ddddl €l, 3TFTRTT fttfddi fdOTft 3T8T 

t dF+dgw ^ftcfkr^q mss mn^m, 
TR fd^Trftd R31#RT 3TM^nTg^ t 
3T^f dsETd'R 3EFR) Rifled, D RTdddl 
dft cdldaft delderft ftcrft, dft eft fddifdd 
l>dWT<ft R^ fdRTET RT3 dRtdT W 
mm dFTdl. 

W3 3#T^f^ E'k<ftdT 
"’HIHI’-d ETTftaETTdTl’ (general theory 
of relativity) (UTJ^ <Hl^dNlc;) IT 
WTninfeT tTlrdT^fT 3IETT. 
mft^dfciTciyfm 3Rdim 3rrfftT mm 
ft^T eRK iftEft 3E11 d.MIdd.T'i'l 
(spacetime continuum) ^ d^Wd 
(four dimensional) 3TE?. UT WdlEdl 
nlfftfdd) Odd l dst)l°bK (curved) 






3TTt. RdcTT 

(curvature) ift RT fd c hl u ll-^ll RRTTRf 
rfl s4 cl l (strength) c(3ffd"4. 
tpMT fd.=biun dld'IRRIRMl RsFRl 
RRR 4d£l c^TT fd 0 hl IJ l WH IcRFTT 
3ti=h'^d rrr 4rm 1 3#Td. 
dld'ldd^l ^ RRRR, fnfwr Rig 

R%. % ^rsfet RRIR RT^^rdcl ; RfRHRT 
RS\Rd4, rrIr =hicrrd=h'fimcR^ fir 
4t#RT RRTd R^RdRl ; RRT ^cT 
Wif. 3}4M) %Tf4d RR cftdRRifl 
R®c(RT WTRr4 cR drdMdwA ^ 
3TlfnT RTdT^ t Rr 4 RRRTt, RR 
RcRdf^ d>4 fdRllfHd °1T4 

t drdMd'm rr4. tir4r, wtf%d 

^RTFRT d'r4sWWs4 RRT5$R ddTdR 
3RRTRT, %R55 3# tpft Hl^dR . 

%RRT dldidRW 3TrfuT RRSTfR^ 
3tRVdldRl HT ^RMIR U^i RRT 
3TORTT5^, WW 3Trf^T 48JRFTRT 
RRR dWRT 3TRTT RW^ dR 
3tf?drc|'fd RT, tW IT RRRT:R 
Ud ddT+.R T^Jp 4f%d RRTRr4 

wwft #4t. in rrt dVdHl RTdk 

ft4) 3T[fw fdRT R^fldTR ^T 

%TftdRTT3t 3nfw RRTTRTRTT^l U=h 
ntem #nr. rt 4 ^fdd nf#n 
d)idNd--ii)im^ w4m fta 3Wcnrg^ 
WT RBRJ dcq44 fdRRtfnW^T 


dfRtfHIRI RTRIR RcSFTRJd IfcRcfdl. 
dWTRid ^MT^RTRf 3TTf^T PRUlW 
fnfn^fwr^ptjudmicil 4di'fidi4 
RRcR ^TdT^T% RTR^ 3Tltl. 
Rw4c6l, drdddll 3RFRRT TOfiS 

rtwttt^ rirt rir^rirtt^, 
dTdMdRITdl dcddHW^ RTUlldg 
WRfrft MRfld 3R?n. 

tjrrr ihr 

fqRTFRT fjdcdl RdT-RTdRH 4-.dv.RI 
nfkg y4Ww^r j|t?ccffeb'4»jn-4i 4 Fr<jtw 

it tfed 3 rtcrt 4 n%fd3T)4 fkg %4i. 
tWVRlcItpd rr4 rrrjrr 

^jcRWkh} Ud^R Rd d'^Rd 3TRld 
VR rn dR^fddl^l IdVRI RT Rg 3RRTtR, 
U^iTR dg4l 4 RRTcfl RSRRT. J]t?rctr=h4i| 
^ 4^>41 r 3Hid)f4d dR u ll4 (attractive) 
3TRl4. HT 4ld RRH RTRRTR nWTTRT 

Mw4i 3fl|Rd|ddi nnrfni %cr. 
3 RRRf4rt 4 ^cf t fnc ^crr4^T R|q^ 
4n^ 3 tt% mRT 4 3tr=h4 | j[fRd) 
3TT|. ^riRiiisf fd^dddi^ (electric 
force) 3RRRi4R ^cTT# ^cHT ^¥. 
fd^ddd t 3H|ohf4d RRlR !tfd=hf4d^ 
°b<4. ^iFT f4?Rg 3Rl<iHs4 3tl°h4 u l rR 
ItR RTRtodT 3mTRTR^4 
(repulsion) 3TRl4 . 3TRT RdiT^ 
fd^rRmTCRTE4 Ud.4d-.1RI RRTd R1 


0 




4)^45^ 4i4 3^ - % 


(cancel) RT II (null) diTMRft SJTddT 
3 to%. fd^dddRdi ht wrcfmM 
gW^tTf^T dTR dRd fd£ld<4d<^d 
W frfrfrft diml TO 3RTt. 
fd^d'<MdTTRjLH dddrdT ddT d ^1 
cJng^ ww ift. 3^r^nT% dTd d*r 
I#. yfddiRd d)< u rr1 T^cd 3lf?dddTd-d 
Hdd. )]<?cdl°b4 IJ l t Red (omnipresent) 
3nt. 5t?cdNi dim mfd 3TO^ft, 
cdTIT^d dRTd %dS 3RTdd. 
rj^T^^TJTi^% 3TTWT ITd did! 
(nondiscriminating), i>lc^l°b R^dddl 
cdRTT TTdTd dKtsTM 3RTdt. UT cfa 
jtrr^irfg^ ^^1*^11^ ddr t im 
TJdP^d ddrFT83T 3TTfuT I'dRcfrRdld 

3R1. JjtjcdW'I'JifyMf'Jl-d 

3rrfw 3rrqqt: ir -wRrd arm-dR 
^ccfr^uird^ tn^ ®r?r mop 

cdld>^ ‘=hldN=hl^ll41 


rfl’ (spacetime geometry) m°p 
Hltjd 3-Rl. 

¥1^^% dTOTddTRT t dd'4=h 
(supple) 3TT|. t dddTTddTPd Idfl 



WtffcR dteTT %dddT 3TOdT Jflddhidl 
RddR WIdWt US*! fqirk o^T^d, 
d*T diWrdddidh^l UT Wft diRtSfcR 
dtem wfMk ; ®° 5 ^ Rdfa 

lldTd. idlK'dl'd, 3TTTOT ^ IT dR 


3Wddryci dddTddiWrdT dlcMiWT'drd 

dRiddY ^41*11^ ^dWldcft P+^'JIR 
dl ^ UT dld><r)<rdl ^|h J)d<-d (curved 
Geometry) fwTd. dRY RTRR 
m j lld4, dldsh =hM'fd=hRffcR fWRT 
t TTI mrfd d583T RdldTd, ddRT 
pddfdddd TdT dT fdRTdfddd 
(geodesics) 3T^ xiWdTd. WfTZ 

(jirdAd d;Rdild writ: Orh^i 

dsh (JITdfld %ddTET dft 3TFTTR 

ft^d dt Tl^Ft fdT3fl%fHdi. dsh 
difdlddiRfr^l -4)=h'^H MlRedW 

d?4t 3Ipt ms dfdfd^H fYdY dTd 
dddTddTFdT Rdd:R dTsh mR/dldS 
d,fdps 3rrfm ^p-Rdi mrR YiY 

RtdRTTRd IT dTd dfdd^STdiR 
(elliptical) dlddl. 



dtfm midr-ii 
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fddddtRdT didM^dd URKvIvI 

ddfYtddT cbWIddi'KII'U^ p4)4 lYdY 
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fq=hlcRznft^=hKi-oiii 

^sr 

^MT^mra fef. ^1 Id 'hid 
3«TT aTcfcTtft . 

m^TT^T 7TR a^cTRl^ ?T 
■=bldH=hl^ll^l ^TtvT 3psqf 
SfFTl^ kM£l=M/J| g^pf). 
w^i 3/m wr 
■ptJPffai ^nvTI 3T1%. TT^TcTr viM 
T T§T HlvRT 3T*rf ^TFT 
3T^f ITTTPTTC^T 
<ll<slfadl. 3#^SI#T^ ^r- 
(Quantum Einstein's 


equations) <=hMM=hli!IMI WtM 9<rl Hi (f^TTcftvl IslIvNI 3?sif 
f[FT)feMM. 


( I | 
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WT (fa^U) Wdl 

^FlSTdTdTdbft WdT dfYft 

^YdY XfRdl 4%. rAfi-^ l dNd4 w 
YfYb f^JFSTT ^midlY 
^ffa dftdrdT dRdT 4dTd. 
drradi^dY 'ti^ii'aJi-ci fafa ^rc; 

^ Wffa d#d hWdkJI 
mfdYfl ^ STdidY 3c(TfWrsf, 
4)f4d>i4 hY (active galactic nuclei) 
WraTd Wd ftTO^ (giant 
gravitational lenses) d>l4 ?FRdTd 
3Tlfw cdTdtd c£?§T 
(quasars) 3r4d> fYdt^hftd yfdHl 

M£Md'W fts 'Jddidld; Ufa ^FT dft 
u^qqnYtqm fold sraddre 
dtddMw ^tW‘ ^FT^nrar^F t^ttit 
cYwit^T dldhdl WM 3Tdf dlY 
mFvft 3 wY d#i, %^ft, t 
rift ddihd.i'dlddi IHffidFhR dF^dY 
fdRd 3W^ dlf^ld, Yft. w dffdidMI 
d¥dlcd>>JqNH[d4 dddT ddY 
fdfYr dimY^) (astute 
measurements) 4dcdl 4 od I 3TTFT 
M Yd)'4o5) dYa^dldl^ w WTSnqYqT 
^ETterYt mi ddlod. dd^t 

fdft^Td) ^I^didT eFTZd 
^Yd^^TddfdddT ddddT 

^TOT fa$. 3MI ddY 


^TY^TRKT^lfrrfT^ *ramTr?TFf! 
WfdldT (conceptual depth), 
dftfTdTcfIdr 3tfddTd dTdd 
(mathematical elegance) 3TTfw 
fdflaiwiddflQT dSfT (observational 
success) tUT fd-Y'dl Yr 3Wrlvfl ^dO 
dig fdtc6W ! cdl^cY, dYaddldld fa 
%TfYb aNlcfld h=h 3TTfY 

cffYTH YfM dTddft 

dY STdTdTdTd 3TT%fddi 

fd^dWTcdT (modern cosmology) 

gdidY yYd ant. dterr 3miw 

YfhRTK (at large scale) Hlf^vdld 4 
fdW T^dRlI (isotropic) 3TTfw 
t^fYwt (homogeneous) dTdY 
3TiqY few dYlcd Yl tjcR RdRRiT d 
fYYri dWRI Yf dl^t, d4 WFI d 
fYn wt fdWTW RKWd 

dfddTBdl 3TT%cT 3# dYR'd'd4 ddd 
Wli. 3Trf^#F6qT ^Yqr dFR dR^I 
I%dd %Rd> 3{<4d$lk< yil^hY 3# 
fYg %4) 3?^ (d>i4i4 fa% ddH 

3rrfm f^n didFd d YY) fdw | 
fim ir^d ^fa. % 3TT5mr dr 
My dldd 3 toY d#t. dY 
3YM1 %TfYb trgfYl ddcdT^l 3# 
dr^Td 3n#r Yl fdw m4td0d wpjt 
dTdd 3TT%. WTdFd 3T§f 3WT Ydt, Yl 
fdW dlYdfl nY.Fdd Ycf ^TTY W 


o 




4latfYs ^ 


JWWMI WT d^dfl ^(ddl 3TOcTT 
dlffl. tfddld, W WTFTRft fdWTcftdT 

^ ddtd ^T fdc£T^ 

3towr. M q^siM dddT 3rrf^T 
=bWlcf=b'WMl dsfidT ^ 3Tdd 3TOTR. 
w$ =bKurA w 3ffiT tw^di T^rsfNn 
fdRblZ WdT 3WUTR. fTd dt dflRblci 

dlRFd dT^dldldldl ?ft«T 
eiHIc'ilfcN dfTd dRldijl 3TTf&T 
q^T2jR5lHd'5l f*fd ^cT ddft 
fcrftol, 'STTRedTcTT dcdWNid 
*ld^ cRD# fficrd ^ 
cbWHo6cil 3TT%. 3TFTUT 
R^K^I c|5cH dTi?) 3T9TT dcdT 
dlddicfld R*dlRd 31d;dd 
3u|u| c| IC oC^oTI <sTl oTl 3TRTT 
fSlUT^ dTd qifcl 3TTt.' 

(big bang), d cd I d>Tft qdddcfld 
dTRsqfh^cfcb %^TddT fTOSPdRRK 
JfA %TTR U 3}®d (billion) 
ciqf^cfT wn 3WRT. chf NR£1 ^ffcjcbl 
q^^dR^l c£ dTd 3TT?d 3dfd 
fdfRfidr q^T§f 3rf^FrrRra 
qw 3Wddtg^ few fdia fid 3TT% 
(fd’dR?) dddT ddft fRl 3nt). 


W&ti WFdFl 3dqcdTdTT 31^F 
dM iddfdl 9Tdidld. fd^Tcfldr 
3Rldi vmi ^ dH^DddK 
cdTg^ dRdT %3i dd*!. 3frft 3$&> 
■SflcRd fdl ddld dflFFteRcR 3RRdT 
#q frrfdsm^ ^di fdddT (td^'dwl 
(light chemical elements) 
(nuclei) ddR fTT^ft, cdT% fdfTd^ 
3W^ dildO quid dTbJd ddcSdl 
dTd)^. (primal glow) 

^fjrdrd d^d cdT% Jddrf dlfld dR^f 
tldl ^ did. 3dfc(qqT tfd^ fddTddT 
qT^^cftdd Rdd 3Rtddl ^ddf'fi 
(microwave) 'STRdf. ift y l<o) fddT% 
dd RTdTCdd: XoOjOoo d*f fftf ^5fT 

fqqfd ?TTdft. d^d, fdd b=b 37®d 

ddT% 3WdHI Mf^cdl MM 

Wdft 3TOT41 3WT 3^Td 3Tm 
dTdidl. fTT fTfd^ WdTddT 8RTcldT 
3TTdTdd diR dldl 3TT^. 3T^d> 3tlfd 
fdfdd dddTddT RTfdidTdT fddK 
dldddldfl dddl ddl . #.dS 
[ddUdddldld ds| dT ddfHIxdi 
ddldf^l RI^^dfdKR fd¥ldRfl RIRsdl 
mm qdidt ddt dtdudwidl 

fddTRRdfl, q=b ^dST 3TTdm 
3dfd q^ ^pm ^fg=h>l JCddT. 

%do5 qfT§fd d^f dT ddd: 
=h'[dld=hr^f^ dctR'+ildl-rdld-il d'dldi 


xx 
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34%. 314% 4rd4R 144T4% 3ffd4Ri, 
4iR44d % R4 3#) ’ffRrr 3 tt| 
=h'fdr4=hRfWI 3%T H%814T4Tc; 

Rf)%4R 411^414% 8144T 3TT444T 
4IT%f4iiHWS% 4T%. 

^ WJTfocRTW TTT^TTT?^ 
RT%8Hdf4K% IN Id) ^cff 4 

f%4%Rf) ITR% Igff) %cfl. 4^41 
^TcSTcT 31ldll)4< RPIcT 
3W%44T 44% WT%4T?4I W 4%q 
% 41)4444 31%R:4%4dqT 1(414 
fWf%4TRTc^f^r Tif^Tcft fdWT (the 
first black-hole solution to Einstein’s 
equation) %T4% %%. 414W f 44447% 
<4fdiliF<4 44$4441 44% 4I>J4Rild)) 
44% 4445 4T4T RTFETE 1£?4T% 
3#^q E4d:4 4iwJ|fddd% 3lf?dcq 
4(41WMi%£| %dT. ^^^‘tRTcRT 
34% 4%4ld4R’ 4% SU^dl^ld hcf 
%Rlf444 (research paper) iffliPTd 
%oTT. 14 JH>c 4E4I 44T4% 4%E54 
dRtf% ^«j[fqq<w^w?p:fnJr3T?m 

34% 3-14 I 1(1 ipT %ld)44dW%) %dl . 

HT <R°4 14,24% 34%4-dr:?4% %%%) 
344%%! ^rct diki 3ra%i 4% fft 
3idRdd 4ffld44d< 344Tftd #cft. IT 
%Rlf444 44lf4d ^Tdirdl 3444144% 
4f%4idd 14% 344411441 4 i%d% 


'hto in 3^Mi mrsJfdindiiHl 
^wfwf^ 3 rf?df^ f%g 4441RT 
3rf^nTd %%rf444 7i44f%4 %rft. 

44dld444T4% 41% F4% 34% 3TT%cT 
f%% 4.[dH4.l41dl 44411 R4% %4 
34% %) ?4R(4 4474144%% 4^4744 

47%4. ?4ig% 41%?4 44'4MHI % 
44% 314% 31471%%), 44%)%)! 


4%$tdl4ldl%l ^T^3T?fl #, 
eft 4E47 cheMHI 31Tf% 
ficbd-Hi^ d4'idl 44441 nf&Icft 
1J4FE% cfvfcfr OTf&T diMi 
4141% in *ftfcrcF> %snw 
144141%) R 1444) 144 4Tf%% 
%l<M4l cnxcli . 

Rddld. JIT 14% 44411% 

'--414 d HT%, 41 W t'-'J|f44<i-r-4l 
fedpR 4>7dld4EI7% 14% 4441 fd% 
47*7% WET, %) % W%4 31Tf% f%% 
R4> tldfdHIddl (singularity) 44R 1% 
31TfnT fq% 44%%) f%4d 3RT4 1%. 
4IR%ldld4l %%)% 3T4ft %lfi%P% %%. 
fd% 4ld 1441411%) %Rn f%l%l 1% 
31Tf% %%4P% E%8147414 %4dt. 

4%%, f4WT?% 314%) 

RTI4 H14I4T4. ET4214T4TI 3Trfw 


O 




%a#ns %d% 3)4; - ^ 


cfR^i^TT 3rsFTcftf^nft (stellar 
evolution) 31lMc^Mlsrll 3TO^ft 
^TT^rr tr^f^T f^TK ^IcTT 3UH<rdl 
gcrft m cffrftfH 3wk?ft 
3kdF ^-wjrfdfcft WT fcrawk 3TOofl 
MlP^d. <£UJrfd<A k dRINl cdNdl 

TJ^TcR^TT Ticfj 3T^§TI 3?%. 

3rnqfkb ^ui^dti-^ 

3df?dcd cffdlrfld 3TrfuT 3TT%. 

W F+.<'Jlh*ll ^-+,WKts4l (gamma- 
ray bursts) 3T^F WcMWlcfl WMRTT 


HglWlci OTfuT ^ojf^ fl 
31 IMc^ll'd I ^ftldididTtill 
Mf?i<t>41oi q^TslRsiMifs 
E)\ 3 vT diuil^ STT^cT. 


ws ^#stt gts^i f wifecftwr^d ^ft. 

W fdrbJI MI 3^ tfkWoil I3TR ^TT 

aTT^TSTWl^ Wfkt ^tirf 

ftfkmik Wlk 311%. kwfk 

Tt3r3TOTt33^^F#d3TOcTl. 3^ 
dddr[o!ild)K ct)RJ=bl^dl (elliptical 
galaxies) %^FTRft *Jdk<k 

dTfdm'd 3TO^ofl fi wifddi 3TT^d. 
3WWW 3TT^Twrw (Milky Way) 

^Nldflk IJirft effa ?rra ^dftrd<^l 

dfrfHHM fWJffdcR 3n|. 


aii id^i id^ i 

3TRftcfkl W 3TTfnT ^Ml^RTl^n 
^rk HT^^dTdTc; fFd ^T^fcT 3TrfuT 
3ffir fkgk ant. ^tfdMKwl arkb 
w kkra wn m^n 

fwftd chwrI 3?k. wuT^nk^rr 


kdti-odl (large scale) 

3TWRT. j^MT^TT 4fdaflof(td ^ 
3-irfuSfoh dddid^ -kk 
$ldl c^TT- Mid 

wkddHKIdk ^Tfk. ^k^rTRTc; 
bdNdW^ m ^efstf TOt. 3 ttRt 
¥ k^TrdT^t H°H^°Hkf^H 3Tfd^FTkr?r 
3Tr|d. flkaidNKH 3PT ^1fMfd=b 
(geometrical) 3Tpl, cdldl kfafcld-) 


krkqTJlT (precision) 3TT%, t fkkkm 
*ITkk dr!?' ^Idk (deterministic) cR 
^dd'Kl-^ W1 | T^cT^JcT 3#fltdikrc 
(uncertainity) 3H I foi dld-dldld-dclcR 
(probabilistic) 3Tlt . 

^sff^lHrqT WT dt^T ftkgTdT^T 
j n^wk drqt: ^RdTd. MterT kjfkkr 
(large scale) wfkfk 3 h ifo| 


M'cMr-ddi 
^■jt Mrfkr 3irfk|oh 3Trfk 
^MRiMkr dcMkdi FrkwTRnk 
cflHtdld. k k^FTk 3TT3RR 

^Rkt 3rkt, wjt wfkfk arrfk 
3rrfk^ 3 fM 3t^rtt ^ptm 3kfl ‘ifa 




kk 3k - ^ 


^ src wrft’ 3#1 

3w^. ftf ^^ifd=h £fs:=h>rr<iH fedR 
FRdl $ 'f^rFFft ^PmfHob'Kch ft^. 
d^'hRI Fcl HT FFfdld HTdFM 
Fritwi cp; ^wiki 3rf f4fft^tf> 
fkgRT arowcTT f^t. ft^83frtf 3nfd 
^■cfKWR^ d<r=n=b ^Mtt dPjwrft 

FR % dTT% FTdSR 3RFftd. FT 

3tot f4fft^tF)Ftf ^[4 3 ^ 34 ^ 

FT quantum theory of gravity. FT 
ftr^TrF WP'dldT 3fl^d'(^^l 3^ 
%3d ^rrfcT. 

FFPF^d 3q#T fRFfFFOFKTsFT 
fRFfdFTFFTFRft (singularities) Fl3 
3nfa^^FTT3cF55rift. dliy^ *Hg\kW 
4aji ffl ^t j irt qqpKf^R 3tiRi FRfilft F 
'teqrft ^ITFr^ft Fft UT fFFfdFIddI FiF 
FFTFT UF.FFddl WlFFRT. TF1+d, HI 
f^frmi^di-cn c(ft FFFFT 3TTcfl €1 
^STdWTFTW 3^ld 4ddW^ f4fT 
FFFt FRF F^d. FIT FTTTFTRff 
Fl^Stdldiq FTFdT dfl T§^ FFT^fddH 
FTF WTRft FFd FTift, 4 3raff, 

3 wfrtt i%. in wif 3 ^ ftf4 

3T^d FT SfRcFfdl 3TFTcFT FRc5 3Ffd 
3W5TWs(dFF1 FF.dTdMI 3q#qR 
FR^F dTT FRT^ MFfdUAHxfl FTF 3 Tt|. 

?tcFT F^TFWIF W aNdFTFRT 

tfl'jflq^^q^dii^r ‘sjRdd^d 3#F 


yfd&Hd f^rw 3 J 1 ^T3TW^’ w 

^iRchi-fl nflR *[t)M %oft 3Tlt. 
irfdFlfed) FK'JfWTdl filial HT yiufldl 

‘37TOT]Kt’ 3#nRffeRT3TT|. 
FFT^FTFTFTF^ F.Td Rd-.T^TN spiked 
d^ld FR4dT4. FT d4)d M-Sufld^ 3TT) 
FlF^l Fff4 RTT^^rTRTc; t T^ TTcF 
FTfF TTrFhFT FFT5 Wlft %Fd5 h=h 
FFtFF 3TTF . FFTF FFd^FFTT 
TTTF 8f FTFTdlF FflFFT t 
$|oHh iqfl (Planck’s scale) Hl^H H^d. 
M=h-4) M ^F^ 3# 3TFT % -ifdFFI 
3FcF fFFTTFT, 3^c|Klcf)d FFFvFT 
I^TTTFi 3TTfd FF7R1TFT %F 1TTFT W 
drt?F chlcSd I 44. 

^dFT M 3PT^ TJSF 3TFT fdMITfd 

44. }Mf^I BfR^TT gnft 4fa TJRtWt 

(order of magnitudes) d^H dFdc'dl 
3TFTTFT HT ^ufld^ ’dHI^'?T dl dl . 
3ScftcTffa RRfd Rf^frr ‘FTftd FiW 
?m ir T^)f ’psq' (energy particle 
accelerators) 3«S<I lJ d<FMI TJ^T THdiidl 
fq^TR cbWl4) W RFcT dT^. 
fd c 4 ^TdT^f?RTr% 3PIFfn dT^ F^ 
3q#T RTT^^TdRTFf) dT^Ftdl. fdT 
qftf^RffiT^ ~m t 3RdFrct dT^^RdT 
%T FT^t. ddfldJiTsf MFR L HlFI3Tl#dTT 
3Ffd fSJlfd'cRRI'itfl (3TRd 
3TI‘dl 'TTflvdiyFCJl) | -Miiir-i 'FTddvT 


O 


X^3 


?la#T^ - % 


3Wcl. cdTgst 3TUT fedPfl yddKkftd 
TOTORT anrqTT% UTdit, t^ldM Zjq 
fk trftret fd4 dT^irit. 

^4 d>ToTTdd>TdT (quantum 
spacetime) *14^ ddd? dUdf'dl'd, 
jJJ^t dTdd 3TWtdT IT W. ft 

dTTdl Rddt 3TTII RTHcft. did 
3PRcWT TTT^tcT 3TTt 4ft IT dUTI 
3Taj^rr ddztdi 3rr%. cdm^t wj^ft 

fdfug aprft WT^ruft 3TT%, 3TTfnT 
#5f5R ^JSrR^fo WFTCcTT cTT^T eft 
dTdiit. 3T4^RTfl4 3TM<r4ldl Rld4<r! 

^ujiRckMi fechiufl 

chi did ch’l ?T IcTch cTFT^ ^TTcT, 

^t 4 'tneclq 

^frRft ^t %d® T335 fididfdi irft 
cr fcToTT dUdfsqtddd 4tfud 3f fwcchf) 
3TF^. cdldat ITT 3tu[xj) 

3di 6<l4)ch dRPJft 3TOTddT l4t. ITT 
dRufhdT 3TGTRT --MJJdNHIdT %T dfc 
if^SZqZ 3TTO tffd&Rd fdtddd t^rg 
fd^td^t’ UT Ud4d4tdr, cTTtd 
4WRftd fcR %Tfiduft UFraddTdTi 
3nf4 ^ddl'd IJcRd 3TPJRTT 3TTftr cdRJI 
^-^Hcfl-n (quantum gravity) 
fdftfcft ITTdft. ^t 34-*|fddt 34- 
d.TdHdildM fd4td4 d Wto dirt. 


jd-^ftcft IT T3^ 3Tcdd 4ldd 
3TRT ftngtd (theory) 3TTI . UT 
fa^idldld gtsd ijtt ^tr T 
T^d^d 3rt4d>’ (fundamental 
excitations of geometry) 3TTT <I u ldld 
4 qchHtd (one dimentional) 3TTId. 
W dddS 4ft fgfiRT 3TTf4 3Rsfg 
iwr dft 4 vTobfqd 4Ft z4-3tti4 
3^T ddK UT^ 3ra%. UT4^dTcfKf4 
dddTddihd t ddfifd IRTd 3RdT, dft 
djq^ftcft^TT ifdifad 3Wdddl TJd^d 
3ft4dd4dT fdfdH 34 ^ (coherent 
superposition) ®H<rl<4 3TOdTd. it 
TJd^d 344d. TIU4 =hTdTcf=hT^IT-^IT 
chlH-SIcfld 5^1 344Ft (quantum 

444 ltd ? fisjfdTTTddTdTdft 
4ddTdd>|!dl4 3T4ddd 4dd. fdd 
jqqrui^t fdfqm 344ft$ idft (4Td 

344P4r4 3Tl?drc| %gdi 3W4). fd4 
IddTddirUT^ diTIS 3WddTg^ 

3TUITdT dT^ltuft du4fd4H fd4 
ddft diet. 4Td, 344Pt fd4 3T forded Id 
3RTddTg^ ?4HT UT^Iluft fd^R fd4 

4UT did IT#. dTl^dT^-sdl ^dTO^ 
34dTURTT4t 4IU %4T ^t eft ^ 3TUI 
fZdd4tf dTRdT 4dTd. ^t ^ 3m 
fediMt ddd ^Tl4 ?dT4 fd 5 ^^ 3TTf4 
fHild'hJI dT^ Udidld. d.Tdldd.TdW 




44f4d) 3Ri - ^ 


3Rdl?d 3TRW dl/dc(T d^td dFeft. 
cdrjst r^rra f^rn dTdCMTdt 
dTTdddTedT ddd UTedeft 3Tdft. 
f?dfddlddiwfl dTd 3ddddRTT W 
ddftt d'RdRdl WFtffd, dddd fftsj 

dddldd^fh) ddft. fdft d^FT 

ddicddT 3ftdddFRdT dTTddld, dft fd^Td 
dl J ^ °b<ld erlHIel. lit d°d I ’Hl^dld^ft 
^ddKwl ^ 3rrqc^iwr^ dift fddk 
dR'Jdlft, 3TRe^TdT ddf dddfdOdrft 
d>ld dRellel. 

WI d^FT fddHl^dl dTd’jftdT « 
dRel ftdft eftd dft ftd fctd d 4 Md 
3 FR OTgddTgd ddftdd FdPftdsft 
dlRdftdlft fd^v^dd ddddlft W FJ^ 
3 TT%. ddedMd>ddb) 3 FFsried dld'dlft 
37 T^^T^Teft ddTdT: fddFdfdi F|ft 
(partial differential equations) deje'jd 
ft§t g^ed- jddl^Rdftdr g^frrrM FIl 
(discrete) FddT dtldlft dRdi ^ 
(difference equations) Middl'd) J Kd 
3 TFTddrft ?dTc[d STdftfFtd did. 
dlTFFdTteW dddt ddd 5 dT did 
dlle-dRF feRd FTTftaddTdT^ft Fjft |t 
tjd^cl FJdTftadfl FdfddF ddTddT ddift 
dFTd dRTcTRT. dlFWtedddT Wltf 
^dcdroqi dRTRrsft did eft did dftdRft 
lldRT. dfew 5 WI^ ddedFdddmdl 
dsbell ift Fs|d cfisF $Ud 1 dft eft 3 Fde 1 


(infinite) ltd dT^t. ftft d,dcd t 
dfdd^dF (repulsive) ddft dlfd 
dTftaddTdTd dflFddddl . did 
3#ddl#dW F^dTeftdT gddKIFHieil 
ftdftdT dcRd 3FT'Fvd(dl 3ddSld.$d 
fddfddTdFNdT did gfddt 3dfd 
ddldfed gdFdftdit ftdd dTeft. 
didldfk, ddFd+ftdHdl c£FdT dRfdTT 
dTd dTft^dTdldleftd 3TFsTled ddjjftft. 
dllFdftdfd t fd^^dd dF dftd 

3Tftd dF fdOT^dT ddRMWd-cf) 3dddft 
Fdd>Vddl 3dfd fd^TdT ddd deg) dF^ft 
WT, in 3FdT ft ddF 3TIdedTdT dt% 
ddJdlftdFtd. 3fl|dfdr|d't 3TFTcdTdl 
%dd<fte-dT dfdtdft^dRfddrdt^dRl 

HTdft eft dlldntdTW ft^t d«%, eR 
f%fdd deR. ddR'FddTddF dRfr ddd 
3dfd 3Fdd>ldl fdRRT d WdT ?dT% 
3TFdSed fddk $f(et ftdFI fddRft g?dTd 

$Fld1. dTd, d,F?dld $)lerft <-^1^ did ? 
eR fdW t fd^del d did! fdWdT dtdT 
fddfd HTvft 3Tdft FftdT, fdWftdddl 
ddIsff%R did diftdTft HTvT 3dftt dR 
3TTqdft ^cfldft-dl oi| Idd | 3^rd eR did 
dTft^endT^ cC#dd rdlft^T ftd^d dfR 
3dqddT ITeft ft^l. 3#FdF dft^f 3 WH 
fd^tdRTsft dTd fddRd ^dTel 3dft) 
dftdTd. (diRd dlld+ddi-^dl ^dNdT 
fd^dd ddgdTd 3Trfd ddd dddT 


0 


n 


dldfd^ ftqft 3^ - % 


srarfddT f^pjrg 3rrqtrr 

dVdiddKNdl Rill'd H 
R^ldd jddldhdT 

3^4RT#3#T^nm%r.) 
dkddld RPTTdd, cR fdUI°dl 
^[doh'msJr dird 34fd 
zwwzn 3TR^RFT^r Tft^ f?§Tr4cR 
wr. u;=hfcf«f6di 4d=hm^ 3#d ttsr 
f?4cddl ^ dTddl 3#. RIlR-hld 
34fd ^uildcKR^T fidfcWlddid 
fddR 4FJT dd it dd^t 3TIdI MdlitcR 
^dudl-dl TTf^ft dT^t, 3pfd 
dllRIdl 34\fdd^ 344RdH'|^d ddl 
4t%4. RFUddidUH 3TTqpft dft d>'dHl 
d^fddftflrft cdlddTIIcdd (dtfddi) 
34 - cHldldd>mi-dl TffKT dkr 
3Tft. ^^4f44Tf# fd*^d4 3pfd 
W^Pd diRNTW rdfarlH 4 ^ 


'Sfhrl'cdl 3pfd 3^f d^ft d RlffNIcdl 
WT d^dT 3Trfd R^fd MdfflW 
dPNdTdd dddT dWd ddfdTRd 
fdSWFdT ddft WSdT W dcd>THR{H 
Woeful ^dd IlPdR 3TT|. dfrd, edimjd 
d% 3^T Rfkfld. cdl 3I4Nft 3fft 
faddudkjH, cdTgdfddWi £ld ddMRii 
dftfRpffd^d w fdWHdhdl ^4 
3 TFI^t fddSpd dt#dT WR 
4%4. dfd^dld ^ Ulddedl WT 
fddSFd tM 3TTdddTdT U/dldd 34^4. 


TJc5 e)<si 44 c| Well ^<rl - 
http://www.science.psu.edu/journal/ 
Summer2005/AshtekarFeature.htm 
40^f 3TgdT4: dT^T %T, 4ddtd< Roo\s. 
IT 3Tgd4 dd^l fd4R hft^STT dWT WT 
Rlfydl-<dl ijigdld ^ools^JTT 3T4hT^dd§; 
4T4T 3TT^- 
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B : 3T. fd. 


WTdT ^^qro5 flcdd dWFT dldMIdl tJdNr 5TT5Fft flhft 
3ilx<s|ISdl. 3 im1<s|| I dl-Sdld. ^loouimicj] Rh>c| I Sjcid 

3Ttd cpHiyiicl 5TT^ di-Scol vdldld. dT 3Trf&F 3T9TT dUft 3iNU| 
dfcTd' 'Hlgd'l - cm^-lioI 3TmeJTIcRtc5 gec^jmi wfdcpK ddn Sicpdld 
cf5T? cdT cR^ dWdld dd? cilKHIcfl rdM ?mrft OT 3T7TdTd. 
dTdT RdK cR ddl't'Jlcn Tf)^- ijdld. 


'^fepJTra^ ftw FdftdHT 3FFrft. 
Fright, flight and fight J-^l^ dd 
didddfcii wfft ddt fwr dhft 

dT TTFTfrft dFft dlddtd. Igr dft 
1=^ dfdddTcddi 3dfd f^T 
^fledlcR FT^unffjfd) ddTd 3WI cfct 
dgcM dRFhft 3TTq^ ISFT cMddMI 
TO dddtfl. 

cdTdT 3flfl5dd; 3TdWFdT 
fjfodddT, WFTT - dpftd d ddft fi 
OTIt^ facdddid ^r 3q^dTjft ftdTd 
^dl ddRcffdft Fddf didd, 


^(ii|ch 3Td> - 


rdi-cif[d< dTd didd cdT cPJd flldTfl. 
WdFTdTfT^dTftfldT^dd? dTCT, 
dFft, dFft, flfftt dWT de^ftft 3TNedT 
fddT ^ dTd^d ddft Fddf Weft dTft, 
fl^Td fdfdd WTdft 3TFfWJefl ^ftd, 





'jffiWId RfR *¥ddl <|?F4T ddWcffcR 

gdtM ch'wwi mw %?r wa\. 

RISTd 3TTf^T STTsFWRrr^ 
4dRfdM$d 4N{<'41 'jNUIRfi fwf^T 
RTOdTRT 3TTqTJT 3R4T4T 4f. 

RTRTdRl^, RR® f%4T 4dS^ 
4^faT 4d£ ^T dRiWRT 
RtRT 3414. 4d£ WT yfUdi-^ll 3RTTcdT 
df-ddfd 4 f4f<£{$ RRT^i dT^t cR 'f4N4 I 
fRRTdT dWdld. 41Rc5, ^<id|-c4| Rl34T 
^T^ITRT^r ddTtd RTdT f%4T 
^4i4ddN4l ^)'RodiN'4d =h'[(f^i^ 3#R 
3TT4TR ^ W 3RT4T4, cl 3#R RrM 
■^did^l (Modifications) 3RHdld. 
JfCTdT, sfr IdReii , 4R43 4T4 % MHK4I 
^444fd 3RMR4I TJ4?W^ (Buds) 
■t^Hidi 3t4cl, cR %e5, di-cl =blci 
4RTT% W4Rd 3TOc). ®fnjo5, 


®f)R di-c) =bl^ <SHH U 1 (stipules) 

3TWRT ?R 4?54T fd4§d, i'ldldCl 4T4 
cf) Wkfftd 4T^ 3RT4T4. 4d£ 

RTdTcfl 3l% cR £[Ri>4b) wit 
RRT% ^3. 44^1^41 

'4>kiRr4fl'4< Rl3 44^ RMIcR 3TrfuT 
4I4R# 3TR4T4. MR44ZT f%4T 
^=h'=hTdl'^ 44^ TfRt W 3W4T4. 
3RHT 4434Td^ WTHI 3TF4TRRJR 
WR fRS^. 3T§rfcT f^RIR f%4T ddTdT 
4T 4434141 RRRR 4R4 4td RCT^ WRl, 
44Rd c4N4l 3#T4RTT4 3$W 4dRI'cfl 
3m Witfa 3RRTRT. 

i4M4.4eM 4T 444441 Rd5[qR 
34^4 %RT% c[Td 3R4RJT 3RRT. 3R%R 
%RT% ZW J[)e5WR 4 fafeWb) 4d^ 
3RRl. %RT4 f44rf) £4 R!^5T 3W41. 
RTMTW RH4>fd 44^414 < 



\R 


tt4*f 3T^) - ^ 



%fit% fe fer d fek yiuiir-^i 

^rfkRT fe«M fe fe. 3RTT 3RRsd 
%RRfe 5TT^^TTe5T fedT ikdTd. 
^Mo^TWK^sifl fd'dpf) fedRdl fet 

fed, cdfe dTd dldlk feajPd 
fdoifddkl. 

feft dfe (3Tfe) dfdWrifel 
dFt, dfe few ffe; dfe awfe 
fe - fddd, dfer, fedd, ddn^ 
^dfefd 3TOdTd. dfe <sPd[dl M 
dddRfl Miudhdl dfel dT ddfeld 

did ffedrd fed cdfe ‘fed dfe 
dd dpdl 3dd<’ 3fe 3TddSfT fe. feddT 
drdfe-feld< felTdT SR 3RTfed, 
%dTd fed %d 3RTdTd. dlfedT 
t 3TTdSd dfe. 


ffed> ${lfedl dfed dfe ^ 
fet fef. dddT Md dfed ^T 
ddrafe 3Rdnrcr dfe srfet. fdt 
3 1 fed I dfed fed, WWcfed 
3RTdTd dT d^d cftadd dfe dfdddH 
3RTT sjfe dfe W fe 
fe, fdd^d, fdfT, dfe 

fed dddddld <|dTSfe dTdd fed 
dFdTdfe dd fe ffe 3 TOT fe 
fed 3 TddT. ddddfe dfe 3 RTdft 
ddTdddddi dfe feT. Z~ffe, 
dddfeSd) rdTd 3 TddTd. fed 
dfefe cdfedfe ^fe dTd fed 
fe. fe dddT. ) ddddfedT dfedTd 
did dTfd dddt.feT dTd d 3 RTT 
ddddfT fe dddfed dlfe fe. 



O 




^tarfe kfe fe - % 



3TTfuT 

t\ 4)4>g<1 

W-fdMl WWIip dRTR 
^xrrft ^T 4 3RTdTcT. cHWcfld 

A t Rk, RTe5, 

4(J|WKfeifl 

wm. Rgk w#n rrt ^rrcr gfa 
^TTrfte 3RRR5T?gR4 tfw^T 
T^JFt Rftwk (WRTTcT ^WFRT 
Mmwt) rt 4 nRuim ;rNrf, 

f%R Iwdt 3T^ gt cTTcT . 
cRR^cfte rn^lfdd, 3T^fle5 krfc cf 
sfe gRRTcfte fj-^.fdH 3Rft RRft 
3ksF dgr^ul 3 tt%ct. wk 3wr cfd«R4l 
Wt g4f-o4l 3qg^k-fel^RrTkcok 
dloidld. 


^ ^R RTfw 

^R^R^F <q 

3RWTRT oRFTcft^ 
ymRRgg dRRRT 
RcTO. *gfe5d, °FR^ 
^ cR 

g<ufi-cif| g-tfM'Ml RR 

yruifini ^ ^^cfr. 

3R5 ‘ 3TOtT 
^TPR M 

3TWs5T FFfd=F 3WcM. 
^Fir|fhRT tf-RTcT 
gT#B3n Rgrerrol, 
kgiF RFfd^F 3TWRT. RR, cR 
SRi^f-RI RFTRT 3#^f RF'fd=F 3TOcTRT. 
3Rft qk MRM 3TTeft ?R SIIRHI 3TRT 
ikt. RTgk cfHRrflHI Rt$R frrScT. 
3RT, TRrT, RW RTTPRT ^F#RT 
%fe5^T% RRK RF'fd^F 3RcTO. RI^ 
MiRhRI kWT WgT RHT gk. 

^ffrf, w to 4H'i-^fi ^F§kt rtrk 
3RWRT. 

R 8RRT 3TFT# T^F RfRTJRFTRF 
Rpf ^im Fiwkte 

3RRft ^FRt. WT^k (3TftfkRT) 
^T R%JT W 3TrfR fllWT 

^ 3TRoiU||RI dH Refill dc^RI 
ifM* 3TT%. RT ddRdki fdq% 3WrTTd 


V* 






3TffuT f^65n 
ttt f%WT -^rm®T3^ 
eft TOtefeT dFUTOT 
^^ronrot 3rwf - 
3?TJcft VZZ^n 3TTfw 
fsWTreflcT. 
^#3J^rn^fd<w=h 
Weft, 3T2rfa 3T^TT 
TOReftTOT WW5T 
^TJT ^llei'l WT#e5? 

3TOT, W 

^RFTeft 3TTtf^T 

m^'Jiiyidl Tjnkkt tf^r ®i rc*j|d rd . 
c^m miffed cffcMRfi ^moiWl X3°FTT 
^TRftcT dwf (f^c^) 3TTf^T 
dl^KR 3WTO, 6^1 eftcKoftd ^T 
IffTO. 3TRn ^TT IJRTHT 3TW T^T ^ 
cHWcfl «t ^l^ohuii-cjl ftfM 
% kp; qftfewrT dtoft tkff zm 
tMk M - H=hHw1 nk ^i>'dH< 
(^TO cTOT WM dTft) Tf^p 

g^n wmsNf ^kto ! 

^fT^WRT ddJr'MMI ^nwk5T 
3tpji# irk iWMFH'-h 
TOOT. dtciNI ijfdTO =HTOlk 

TJoP TOT Tfc^ 

^icodiTidi tjoft ^idlcR tojttott 
^ tcS-hsft TOTTOTt (#TTfTO) WTOI 
^dlTOdl Weft, wkf TO gW^, 


cTOft ITOT W^T gTOTOTOI 

% 3H>HH§t 

3WT3Wft TOReft OThWcR 
WOTTf €tdW TOTT WTW TO Wtdt 

ckkgn g^ 3rm. c-kift)^ km 3Trf^T 
3TOTOT ?IM ^grft 3T^T WTOT 
3TI^.TO+>[WlkTO#JTRt^I3^ 
3ke5 (fTOI rT^t d#, TOOT ^Tq^T 
TOReft 3TTRT kkt deW'idl RTO 

Weft 3Tl|.). 

TOt^ WPRefteOT WTTORTOft 

dk4k wn, totF, gkrom totto. 

TOTT^t ^OTRfl TOT^cT fegd TOWTWkt 

wr^t mk kk, OTkdftd gw keft 
wro, w yfsKATesi ‘arfekftftkf WOTft 
TO ykkMi ^tot «41ciicR #ottc 

OTfOTTOT wft ROTdTd. 


o 




ka#re; kk ak; - ^ 



Wd -shf-mi MfT 

Wlftd WFtrT dlcidfd ^T 3TftMM 
dN'Wl M, Mr RfSfT ftm dHFl'cfl'd 
Ftsrf 3TOt, ^Wnsf ft^TT R e^H 
ddFMI, dloM FfM 

3TT#R Mftd 3WdTd, %4 FF4 
3FW^t cftsf #4. WT^FT^fte5 43, 
£ftTfticHH Mt irF ferret fftrA 

FftFCTd gift %3t RTRTRT. Wd M 
4 3FfuT RHI dAft 3# M3 WRR 
M? dM. dToiddld RTS<JTFRT T2=FT 
IfSFTW HfdiciH WI3 ftWcAH 4 

W\3\ Rgd #4, cdTg3 3HKdKy'dl 

'-slft-Ad ^rR $1l4 F^fRsRT dl^ F°bd 
RS^ft. muifMA 3TM#^Td ^MIFT^t 
Mf JWdNdl T3=FT W<ft (MM 
MM) £RT - ftdftds MMfMft 

dng^ 


fdl M FUftd. 

^fMftfdTd g % $ c^Te5^r 

M<<=R, XdK R g-df-ddl ^TRT 

RTdM MM M- rMt, W3, 
F<l#d MHftdl g$TR gfftfl 4tdM 

3tt%. 43M 4 4 gr 44te msiw 
dlMl R7R5 3TF3. 44 dd[4ftb =h'[c6Hl 

3TFft W 1 ^ g=hFH 34. ?RTg3 

44 df^uiMI ddFkffd gdft ^ Md 

Mft ^ ItdTd. fMMt 4M 
M34d gft Mt Mr Mdoic'di. 
dfteA igM M Mm g^rnriraRA 
4ftb3) rtftt gM gM ME ^ Mi 
<v5RcRtM 3mfftd< u;=Hcftffd ddFicff-41 
gAM Figi Rm. ggM gpgr rts 
gl^M gdMft rrffM rr 
it#. MM4#M Rc^mnRn gdi 
MllM ydohWI RTd gTd M dM 



43 3Td> - ^ 


Rftt fteTRIRI W 3ft^qsft 
RiT^ftftd# wft. If'ftftftTeftRT 
^fftftftft TJSM^JT %RndI fftRTeT 

fftfft3ftft5 ^ w? ^eTC *flRRftd 

^ftfR fttW WlurrcR 3TT<Jo5jT 3TT^t. 

dMy<ft ftft J Ideii-RI iieHoftffij WTeft RR 
^RkT dnfftr ft fterc feg %£ ftft. 

Rift rr '^rfftftftfte rtt 
dHTdRI dRT ftftft, eft?R eft sH'cRRfl 

ftteft. 3-f|jft4d<-oi)l d^fteT 
dftfdHdl 3Tg§Jo5T -fwA ?cR cfdReft 
WM. fteR W ^i-cfl 3TTfR 
Mdkft ZftfdTftt ?TRRTft w - 

w ^ftk ^fqiftkeft ^RRfftfftftfteT 
jftdWK wn fdJ-JHdfd. RTT ftt$ sWlft 

^TSeT fteRfft ft%5 TftftftfteT ^ ftftneT. 

#Wl 3Tffeq, 'WPcR. 3 tRtS 
^RTcft 'ftftftfdcb Wraft grB ^FRT TTftR 

fcR Rftt dH R eft 3TFTeRT clIcftReft 

Rftfa 

nix) ’^RT TJcST-ft TJxfj fti’ft'ift 

gd IHWH , ^ftftt ft fftfftfftd, 

eMR|efte5 fftdftfftd, dTeHRftte gieftd 
?RTft ^fddftHSftR ;RH<fte-dl 

hR^iih ftfeft. 


3?fdeftlHsfl«[Md fftftt 3T^T 

dl^WeT 3TTc?ft 3}Tft, ftl T^rft R- 
fftWT. R'Rt TJofi Weft ReT:RR 
^fftJTFT ^ift. 

cHReft - d^lft) R^ftfeTRTftt 

W sWTft fttft dTdft>dH, fften, 

T^Rftfa 1?telT dd Reft , gfft 3Trfft 
ftcR <d gd tffd ^ W W tf#JH’ 
Wra. ^TRT 3cft^ y=hKRI dHR'eft 
d<|cft=h W dteelTel ^ 3^ft fiftjftt 
fftiTW dRdld ftft fteRRT WRRT 
^FTReft ft ft dRTRT RUTft Rdt 
dlc^IRfl ddReft ReTW^lft^fftft^ 
3TMeneT. ^5gReT ft 3TT^T 3T1^ 3Tlft. 
dftftT ^ftReT R^dTdT RTftt RgJ 
(RRTcJTdft RcS fttft RT ed'Hdi ftt 
Ref:RT Rfttdl id d d u l 3}l u ldld. 
=hc(Fffte1 ftdRdtdT RrfffteT dTR °fTdT 
3Tft ftfeT 3Tfte5. 

dN'Rdl dluiM w ftjlftfJrcodl R^RTftt 

3TrfR H^eft'ftl Rffteft $IFe^ FcK^l 3T TRT 
Tjacftcfftd R ftfteRT ftftWTdT TTftd - 
fftRgftt RO^^r? 

(R* ftdldlcSl ?T. RR w 

41141 ft^ft 4He^R fftft. ) 


ftWi : 3T. 1%. fRTRR, cHWeft^Ndfft fft^rT 'aresrmi. 


o 


^\3 




34c(eKIVI WtSR 

- X 


3 I WT^3JcER 

Hl^=b 


3Tc^R <iqy^ -3ftf§RT 

(life-time mission) g^pRTif^rd 
3TCR). 3W5f7RTRfle5 XHil^Ni ^RTlTr 
eVl=bi^ 4ioHHH ^IWW'fcJl 
^wh*ti ^t gcf^ gr xrrrrt - 
d^HWi gtM ^t 3n|. gscsfhsn 
YWFTFTRp tfq 3qjTfRT f^Rci 
defc-ytH c^rM m&m-4) °?mft 5Rts 


aretct. ^ig^ 3qji? - d'*jiHMi 
^WTT =bWW[dil M W #. 

^tww ^FRrfg^r ??ri^ ^fj^jj 

M^e5MFi W«fT'd 3%. 

?. gr^Nm f%cn w'dvN^d 

(Telecommunication) 

^T tRKKIdlei 3Wgft -£\s$. dfe'+ild 



MfT WlMMt M MM 

< =h< | Jl ^fT3M 3TT^. %McS 

RlM MrSJTTgft wfM MtM *M 
%lft ?R55 M Mi Micl 3TOrM. 
msraK wfM 3Tr=M 

MtHcTC^TT tJSMTM MsfM^ cMT 
MM WT Wt 3RW #ct. mMt 
M rMr MMmrr gpr: ytHK=bwi 

(Repeater station) 3 H'm 1 t T ^TTMT 
ST^TcTT . ^ UlM 

3mmRTTrfiS 3TSTM (Ml fcR^d) 
Mfe^I 3TT%cT. m MR^t 31? JjtsM 
Mel 3TmTRt. 'SFR'JT ^%s^TT 
MM i'-wMi trep^r i^cbMcbmr 
(Alignment) HcK 4^1 oMl 

ism =H<uiiw1 mm mrmr M. 


TP# ^ 3c|TfmT MTrM 

mrMMT MJ?i^ wrte wra 
3 trMt MM. MM M mm 
WR'I 3 tM. 

3. ^wm mf^rtl mn 

(Meteorological) 

TJ2#STT ROTtM 3Trfm dldWildV, 
Ma^m 3#i ?MtmM 
Mt RT%ft ^%S^t 4kJ'M 

t m y=b'KTiifi iqyftN mm mM. m 
H'lf^dMl 3 tM ^d WH £w=b mJR 
wiMt wi M- rnM mrcft ^ MM 
wtM Msm Mm wkfstt 
^JOTFTIW MiqinM Mm MR^Mt 

RT%ft, t rndrM g^lMidfd. 



o 


4S 


^latfM M - ^ 


3. (Navigation) 

yuiirtl 

wi ^ wm, *|4, ^5 ^ 

# pmm wr^ f^MT tnfa %r 3 pm. 

3TRTT PM) b=FT TrNn#^5 t^TOIMT 
'f&MHfl ‘MPTfcPb P4Rfpflpft Weft 
(Global Positioning System) 
W 3TT%. M y=bTtWc7 
-q'sqq icfMl Ro^oo 
^aNlT ^WPT 4MTM. 4T yuiied-cfi 
^pfpT ^Ml, f^JTT^, 3PPPRT 
Pkrtt ^ ■'Tfcb PRT ?4T% TJZ^Mte 
PTR ftflM ^Mf^TRTT^l #4). 

X. (Remote Sensing) 

^ 3MTFPM (isoo % Coo %.p7.) 

P?^fH7 M^JT Wlft 1 3^ Plf-eiffcR 


^Tf^MT PTHPl *R£f 

P$sM tSWlf^ ’fel eft fft% PMc4H 

yrd'cfdfd . t w? sj#t wm 

P-birl I d . 

p. Mm TTTW^T OTJJf 

(Astronomical) 

4TPT Wl^PF 3T^t ^[cffd. 

#li fei % pyprft ptpt ^t 

r4M4T 4441^7 IpP PTP 3TPT cfl . 

r l ?4H<V/ i7-o4 1 Wl^ t ^mp 

oh'WHI, MPMWP^ cp^pft ftPM. 
PPlM RojPi-o4l yebTJmd t 4PP 4M4 
qpft. 3-fctoKr^rrcf7cA yobK-^i 

PPP4M< PM 4MTT ftft. ‘^Jq*’ 4 3W1 
WPMT PJJPI 4T ycHKfd wftPT 
1M1. 



S-o 




^ift vj-4tof^H (MTCWt ?oo %/tft.) 
fowft 3ER£T rMi-oiims^ W^RTTeft 

¥1# TJ^cfOei eifJHJd 

c^olH Jc(d (superior 

resolution) 3W^. fffCT 

c^rratte ^nRoSqi^n dW«fw^ 

¥TT%fcR> (encrypted) ^TpNtt <sh^1 j i 
%^T 3Wdf. 

^odiuf) W*F{ ^FTTM 



cTTcl ^nfeVo!] 




‘Olol’W 

mrnm 


Lrff 

8\S 


it 



//. 



3Tltd. 


^Wi : ^?t hi^c*5 

3tg^m mi?, ^n-riiti *y 
?5T 3Tf^^tTt¥ UlRiUld Uleildl 

-rwRiO. 

UTjfT R^T^TR, fOT. 

Rf^dl-icR %nsjrfn^ 3 wrf?t 
rVt sttrstt 3?¥it 

^uiiiuicj) inrjj 3rrf&T 




^a#TR 3RR - % 



Best Compliment From 



SOMAMSHU 


114 / 116 Dhayari 
Opp Savitri Mangal Karyalaya 
Pune 411041 
Ph. 020 24394821 

Mobile: 09970165987; 9890907498 


aAWft. 





UldziyMcb 

cRlieiuS) 



dldT 'MIHlfacb TR-aJ^n f$T«RT f^Mllcfld SRTtf^S HTH[TO fi*?TT 

ddRft di^ft ms^r^^cTcpf^T fcrfcm tojcR fliamdir HH-fk 
armn?ft ?idid ?rrodT. rtrit ^rftfccR gfricr fB'4)cfloi 
skiRim ^fcpfedT 3 icmq^i sift'd $11011 3 TT%. cdk 

g?RT cPto%cfR ZTFft &&& d'dlRd ddT^t dMicR. 


3TTdddTd^dT ftrarR oifTjxsi^ 
H'Fd^^d=hl-cf) W d^idHl 
3TTt. ddfd f'mU fdTSRT 
4F^'W=hi^Rftfq?^, rdr-cifw smift 
dfRiTT t|d<rTl die) . cdld dT^dleld 
'{Mfd$ ddTd drd'JfRF I fWd yfsb'itcR 
fdddR ^^didTd. 

Wdl ^ofT 
^IddrRd) B^td 
d[d^Rdd;RdM JTI’oiWFdd dd.Kd 

fdddR fdirk wr. dRfdl 3TO^ ^TR 
Mr^fddir^H cpt t^F %8fldd% ddd 


^ta-Ff’W 3?d> - ^o 


1 t3R rdrd.Rdl df^T^TT^ 

gddTd Wdft. W] %^TdFRft fd^iRld 
H(dd^dd) RlohfdUdidi'Rdl ^F5F 
dTFTdft. 

3°°^ dd^f) ^.^.i3TKA^ 
dfd^JFddF d$d 3WWsW 3TKMST 
R°o<a 3?TR ddK WdFd 3TRToft 3d|d. 
cdTdT dl^Td %^HTd gAed T dlddl^ 
yfdRd 3dfd yd'Rdl dftddT% 
ddfd dfr|d M %^ddRT W 
BfT#, RdT RT?. Rdfd t ddd 
RTdTdTOsdT fdfddRR WdAdT c^lfd 




Rnft, rot ^ fqcfOTSRT rrm 
ydh*n ^cHi-^i ^ rrot/, antd. 
^ ydf^i 41 chix| yfaRw fd^d 3# 
XJoR^r RI3ROTR. 3wJf M Rfift. gOTF 
?R RRF TJcfi RTRRT 3TT%. cRTW R^ 
3R5 RTSfajjft dRR R H,di-^'l 
' J R^RR 3TTfuT %8RROTT 8tfR^RR 

wi ^r. 

di cR cHluicifr^ fdW[RRdl R=FR 
RT3^RW 3RJR Rif. 3T^R> Mkfcl^W^ 
3-f^rl (41 d . cRT cRT fRRR Rd'RRRRdl Rid 
3^ft Wrft dT^R cRTRT 3RRRT Rdfa 
ROT [$d=A RRdR frft R RRR %8OTR 
RR(. 

MI6-R4,RdR RtRRTdt R^RdRf 
3OTf RTRT 3TsJ, % RR^t R§R 3Tf| % 
Rpf R?fR cJRsIctfRdl R*Rld RRRt 3TOT 
RUft. . 3dd Rf RSd 3TT%, cRMsd RR 


3Rf?RR RRTJRT^ft RTRRRT f^Rdf. 
RWR.idOTl 3OTRTOTT 3TTRft Rdfa 
Rdld RRTT RTTReR Rid) dR>dl ^ dRdf 
RfOTTR 3TT%. Rl RTRTd RTTOTfRRRft 
RTRTRRW RRTRRWRT RRTRT ; ^RT 
rwWri^ ciidicf<uffd gdRTRR 3n%rT 
(WI RtcR^H ^RRT RRTTRT ; R%dT, 
RftR 3TTftT fdRRf RTRRT STtWdT RriRR 
^RRTRRTRT. RTRFf RrdfROTd RRdRI, 
gdTOTT RRTR RIRcId m fRRlOTI-41 
^51, cRdft 3rft dROTdft StfRRT 3cRR 
■# rr, fT dir rr 3TT%. rt rrgoR[ri 
3^1 R.dMl W 3rrf^T ROTRIRif) 
fRRifad RR^t IT 3TT%. 

RI$R 3OTRTRRT 3TRRR5T R°°\ 
TR^ RjftaaTcRRi %OTTRT (fsbdl'Rid 
RRRTRft) 3j|d 3TT%. RRIRdldOTI 
RftfRRcftR^ RdRRRtff R^RTRRl" OTT^ 
>!h41§1IcHR> f^TSiM RtR. cRT 
^RRRRT R^R 3TPFRT? cRT 
RTRFRT dT?R Rt RT?d 
3TTRR? RRTRI 3n«nttcf 
OTT ROT 
RRRRRTrfr 3TTfw fRRR RT 
Rl#TT RRifed OTIdTd, cRT 
RR[RRd RR RRf^IR RRRt 
dl<OTR) 3TT|. RTTdT 
RR?# t T*f RRR ^ WR 

RT^t, RJj fofRTR M fopRR 





3^1 - % 


wo R[cRr?H ft^r, fast 
fBRRRT eft^T. ^nr^TrT RIlde'R 
R^tRiRM rrf rIrricRT brs r^t. 

IT §k 3T«TRTsFR 3HRI^4Nl 
^fir^T fd'^dHI RT. WRIT TfRRTRT, 
“41'cHNI Rsf ‘Rc^RT R^ffa fR#t 

3RRd BftRR R5RT RS^fft RRPjf Rq^TR 
RT^t, RI dtdRTRff RBRT^ BRRsRT 
RIURIxf), 3T§f ^ft^xrsrr^t eft RcR wft 
3TT%. RTR 3TTqTJT BR gdTRT RffReRM 
RfcfdfcR RTSd %Rd RMfRdl odd^T, 
dl fRIdf <RT% TO RTR%R.” f#5T 
dRcfll RT RflRR RTZRRTRFft ^i 3TI%, 
“RSjftlRd: RSRR, dl RTdT 3RRRWdt 
RRRftTtdTR^fdr... RR 
RI e£Rff dgRRTd dl 
WdTRI RTRTR RI^R 

Titter.” 

fRRRdlRI ydhRI 

BfiRRTd^ TT^JTTicF fdRR 

RTfrRTBtR 3TTteT. R 
RTffcR 3RRW 3IRTRRT 
RSRFRT RSRTR% 3ITRR 
RT$T RR?T 3TTfw RR 

rRRpR 3TR1RTT 
RTcfR^R TJWTR^fd 
RTRRRd , R RrTR 
T?t8#TRi RT^cR. 

RTRTRTT ITRT^RT 


RT#5RT fRftapTRJR RR5d ^t cRTdT 
RTd'JRTRRdT RR[R;$R RRf fRSrt 3R|. 
‘?TTd RtRR ftciRd 3RTfar 3R 

RRRd’ Rhted fdRRRRTT^t RRftdRRl 
T3RR ftRTR PT-OsRUT RRdT %Tf 3TfqRRRT 
3RT%. % ltd Ritft RTt^RT 3dfR Ritft 
RtRTRRTdd... ItRrR^ RRUiiWt 3dfR 
3gRcfUR[-4tR Rtg 3Tlt. 

R^ flRRTd R,R<t RFJR dlRxjt dl 
^diR£^ fd 0 ^1 u 1 1 ■eft J lt-sl R^fl fd H f u I 
RtWR? cRTRT icRR.dl RRft RRRTR? 
3RRRTTORT dtit TRdTSd ftdt, did 
3TT>JR#T RtdRT IR^RT fdRR 3TTRBRT 
•sShWfd dRR RT3T dTRTdt. ‘sTRNRNRI 



O 







^IddkJHd goTTW qqRR 

dfdd fte TORd,’ fT fd^TH fWdkldl 
dkddlMm ft^RT 3TTt. 

Rfddirfl qf dfddft fd^t 3d|, cdT 
ydWTdl 4r<5^cWMI 3Trf^T fdf^dl- 
qrddi ^dfdi d=R fqqtq ddd? 3 tt|. 
<dr% ^f[|cffed f%qi rdiTidi qiqqiq-cfl 
qfdf dmq w 3 T«iwrt ddf w 
d^ TORd dl^td dciqqrq 3Tdft d#, 
cR Tddft ^d qT8q qqf*fft wfdd 
#fcd eft fqdKqrdft <dhdl 3fl*NW-difi 
dtedT qFTqfw qqMTW, fqdK 
ddddRBdT, qqdjd fcfudNdl qscRflftaq 
d=Rc?T fdCraf 3T^RT. fdRRdddT fgdRT 
dlddd TJRT 3dfd qiqqiq fdfdd- 
qfdd 3H^MR1 dqdd TJd dRT TO 
qrqR qqdt. qraqgqRR ddK dddHi 
3 t£ qfd g| fddKkl Wddl ^fd. ^dT 
TO ^dT dlddRI gqRR d#, M 


qraqgqRFr^ qq?d qf^t 

\fddd 3Tqt. fd§f cdT 
qid-dM^ddddi dm w 
qidd T^jp #d dT^ cR % 
ddd:d q?ffe ddd... 
qTTeST, 3TTdd8TT, d^d Ri^I 
dTO dftqdtdfrd dcftdd % 
didTRSd, dfd 3dW ddTd 
ddddd ddT. 

did qq ydi-ddi to 

d dTT^d 3dRR d-kd-kdl gdeRR 3d|d, 
fd§f d,qdddd dTRCq ddftd dT^t. 
qraqgqRR d=dTd Rqqiqr^d dTddft 
dTdTd, fdt dldddddd. 3Td=KTdd d=R 
qqd . Tdddd didTSTT qrod 
H ldq^dddiTdft dTd t d^T °dldd> 

qidlfqq qftqqdft ddfdd 'ddd.idi 

dfdd^d 3TOd. 

^{Hd d7Tdff.i3TKAd dAr 
dldddddd. ddK dRdMl 3T?dFRR 3dfd 
fdddd^T djqdTfqqTd faq-dl ddRTT, 

J 1<q<dir(l qyddidi (d?r.^ft.3dt. ) q^dFft 
dTdd ffddT. dT qqddr fddtdd: dfdd 
qdNId ddd dddTd. rdf^ q^dd 
froid, dM, qfdd ^ddikt iqqq qqr, 

fddddTOT^t dt dqdTd, dd 
3T«nddddt dT dddTd. rdf TOT 
qddTdRJd d^T-AidR Add d^T ddT 
c[fgdfd ft add I . 


$5, 


^qfddi A*? A> - ^ 



4,dW) feRR RSRcft, RfefedTR 
3TTfuT RR:fefe feRRTR R felT % Rd%R 

feffe Rife % rrb ydHM Rfe tr 

RttfRIRl^ RRRIRdT 3TRRS Rife. RRT 
3RTRITd Rldfe dR.RRdl Rife Rdfet 
rift J ilg J^dfl 41-Sdl 3dfe R>T?R 
RRdlR felR RTfel 3dfl RRfR f^RT 
fed RR3 3*Td fejd ddfe 3TT%, TRTRI 
RRR RRRfe? Rldfelft RRR: fe^R 
RRTRdd ffe'RR RTffe Rllft RR cRT 
RWRddl R'lRd R'R ^RIRR ? ffeuTFRI 
fed 3RTT 3fe fe Rfe Rife Rft fejR 
RTTR1R. RTRR 3 RRRTTR RR3 fe]R Rife 
3dR gfeTT 3RT dldlRdl oddfe fe 
‘feR'JRRRRR Rife %gRIR Rdfe RT ft 
3*RRI ItfeTRI ifeR fedRTR ffes Rfe 
RIT? 

Rife fe$TRI RTRRRRRRRW 
RRffet RRJRTR RTR fe RRTR . 
RTRR 3 FRRITR fek-RI 3 ?mft felfRR 
dfe? 3dfe Rc^fe ct RRffed R% 
3TMRRT. RTR ffeaR^R R^RT RfetRT 
fefe cR eft RIRR3FdRI t^lRlfe fe, 
3RRd RITR Rife 3RT rRTRI 3dW 3Tfer 
RT RR JRTRffen fefrftdd 3 ^ fed. 
m RT 41^3^1+1-41^ fefeT % 8 dRdR 
RIRRdl fet. fe WI ffelRliRfe fek 
Rife | fedRlfewfe RITR 3dfe 

3RRRRTRI% 3 RRRR yi 3 '{oRH 


RdRR^RRRIdRdR RTRlfdR 3TRR. 
RlR^RRRIIddl RTffe RTR RRFR felTR 

feffe 3RRR eRTR fed Rife RTR. 
tfeuRM RRRIiJR CfURW dfecR ferft 
ffeffe W RTdT rRTR Rife RRIR 
RRR. fedfeR, fepRR, ftfe fed, Rife 
RTfet Rfe f%RT RffeeRI RTfffeRT 
3RRTf Rife RfetR RtR ffe^RTR dfecR 

RTR Rife 3cRlR)R fed RTR Rift. RT3RR 
Rfe R ffeeRT felSTR % Rdfe, fefed 
3 ^ RfeRR 3fe RR ft RRRR Rifed 
3dfe ?Rdfe fedRRd Rfed feSRRT 
RRSR RTfel feRT RfejRI ^RdNI 
ffedfe fel Rife. 

3R> ^ U| RTI^, "fe RHI, 3yT J 1RI, 
fe fed, RTR T^I, fe Rife fed, ff 
RR?T RRT” ffefRRddrfe (RR.d'idRI 
RTcRRRd) ^ISoW R?TRRR | feKd 
ferifd fed fed. RdRRR RlfeRTRI fefe 
3fe. fe Rfg 3RRRRTdd RRRddl 3dfe 
fefefe 3RRRrI. RR R RRRdlR 
RR %dR rR RfedFR ffeRIR 3RRR 
iRRTcsR RTRI. rRTRT RRRlR RRfedR 
3RTRI. ffeTR | RTR Rdtfe RRR1R1R 
3R^Rfe rRdfe ^fRRR brjrr; 3RfuT 
fefe RfRTRdl fet. 

■ ■ 

ffe fe - fe.feRo^x RRn 
fefe Rfe RRTcR : RRTR fefe 


^^3 


flRffe Rfe fe - ^ 







WTJl 3Tfi|chrM 


^Sfi=F - X 


tftsfcB : #3 Epft sii 


3ttR ut gfy=hMrgH 
i 3 #cHcMW(cS 1 wit fes, 
WTM3TW, W, tt, 3TWRt^ig^ 
gt ftwCET tcft WTTcT. WffcT 

twnjg wm newt wn fnr#i 
fnpt 3rrf^T ^Rcnt% ftfw nw nrfit. 
Wltld tshJ=b'W) yjid-di d'WUifWfcJl 
=b>l'dtl cfftf^l WRT, «ffe 
<ste=bi4) fwft Wrftl iKUlWI M 
irRf^r wr Mt wr nrfit. ncwn 

3TfWW rTCTC WcTHT WTSrfttcTT 
(Hydraulic Engineer), irRdH icun 
3Tf^RTcrr (Structural Engineer), 
^TTW (Geologist), RIW 

(Geo-Physicist) =rrft 3Ttm 
ttHl<=bh=A|l wwwtl nw 3TOt. 
Writ) wn 3TTfuT TOR WTT # WT$T 
Wlltl n 3TTW WT WTdT Wtl 
t 3TETR UT Htltd TT\ W 

^Plch d’pl 3T^> - 


3Tfa=bVMWfc£l tKU|N4l itfw M'+iKId 
Oh>|oh>r0 w, ftwid tit WRTRT fhft 

ytuiwl ixfl 

vm ®ri*MfaT w$ wm ntter 
Wkr^H 3WtTt. ttl WRf fdWT 
W$ WERT, TWjt WT'Rftd WET 
WtfuT wnftrT ntt t Wn 

fitter wf) tt) d.wi41 wit. in 

ttteri WWft (economic 

depth) WJTTWT mwffe 

tWT fttt HWft tfd 3TTft dfkfld 
fttl wft fnfw wrhTRTTtl wntr 
wfd nw 3wr ^ ttt 3wwntt 

HM Witt. wttn W( ^ WT 

wtei w) tw iw wrat fwr 
fttt wft 3wr n feft wnter t w) 
tit wte. nig wg3%nftw wm gte 


f44T44d444^, SZJ. : 'jfTOJJ, M, 
44Jtft 4T4, cjtdftfkdl 34T 344f)d 
m (jtMkfwffd 4d4f4rd ^ir^dl-Si qMt 

4l4iqd ddTdfd $d<£)4 MfUAff-cH 4R4#f 

%4Rft dThk. 3'^rcoiffd 4 RtcffcPifl'd^ 
^tcffdT 4TWf ft^dT, 4^4 4T44 
H I J I u Pi -H I dTt 4t4 

4d [441-cfl dThk. w 4pf 

4d4f4rd tpT 4T4) 3444dT 
d41%. cdNHTdl Wrr-riifl qf<44d %tft 
4T34T Wt W4T 34^4 fM 44^ 
341%. 44f)d 3T%41 44f%td 4[44N4I 
3T[^^TT^T 3T«44 41^4 3444% 
44fd)d 4T44T% 3%4 4T4% 4T4Td. 
4%4 g44t 4R4^t, gPT4t dlidlkdl 
(frequency), <stMi4i 3444, 8^443 
FUDN 8444T WHHhcodt-dl 

344RT 444 3#P qqki% 4% 4 4%2%i 
444<rf) 4TdTd. 344 3444 4144N4I 
yi-dWH^d WT^l %dt 644dT4l ?4T 
idth^ yT6<rrc^'l 4c%4 FTd^ 444)4 
(mllion cubic meter) 4TF4T4474T4T 
drill'd 44ftd 44% 344% 3}%%4 

34T%. dfWkA %4%4co4l 4%)4T%t 444 
4T4%)4r 4WI 4T%t. 

WT4T4T44 V 34%Md <Rsl4dl 3TT%. 
V 3{[<£dtd 444T4T 3Trfki %d) 
WT4T 444 ^TtsRPrTT 34%. W 


34'£'4)444 4<%P idtdldl /MI 
^FfrR 44^4 y 3T844C t4^/4T3T 
3uf% x 3T8dlcR 34 ] Q<Pd 4>l<S<r)c4l 
3il4its|i4< ^prfkRprft W$ / 4P3T 

3444%) 4%) %t 3TTfsfe ^TT dW 

(economic) 34 ) 4<<41 4lrl. 


WM 3447R 

444F%) %dt 6<c'4(dd< ?4T4T 3TT^7R 
344dT 4#. 444T4T ift, >4f%dl 3WdT 
4t?4r4'% =p 4I ^fr 3Trfm 4% 4% qr4i4& 
41tfi 4d 4t) 4%) 4T4474T f%4%. 
4dT44[-o4l 4TfdT (FU|%4 3Tfd44T5 
upstream) 3rrf% ^4F4T 4T3£dT 
(F u i^4 3^4411 downstream) 44ft 

4T4d 4W 4^4 4dTC f%%t% 3TO4RT. 
44 J I Wl 34444 4 TdTC dd^d N4%) 
4fWrft 4£f 44(44 444T% ddWcrl 
4tk (stability analysis). 

3rf44)Vui4idl HHiund mfpft: 

• 444^1 Jjurqtfl 444 ^4U4i4l4l 
4TT44F4T 4144^14 4T%4rdt 
dl4)c; (strength), 3ttfw[4) dkd 
J lfd°Pld )F^ (Thermal and 
Dynamic properties) . 

• 4T4P54T ^'4'i-dl 4^f Tnf%^ft 

• 4<»J|'[of(td 44 : 44TT^ 44d:% 
444, 4dli?l4ld1d 444T4T 44, 
doddl 4T^TF4T 4laJNI 44; 


ISO 


44? 44 - ^ 


y axis (ift). 


3? : %KU|r-cf) 3TTf&T w #5TT <^fc|u[Ki 3TT^ 





O 




?ta#T^ 3^ - % 


RRilRI R WTO 3HI<oiU|r-Afl 
dldTRI RR; RRdFBRT fReftgd, 
w 3nfuT rtrt #srt RteRRgd 

cRlR RTRF£RT djfe, 'pRT WT^T 
f|RRRT-RT RRRTR^ ^RTp 
Rd-ium! RTR (uplift forces) ; 
RRd dFfRRdid gRR WTdT 3RfR 
cRTR,d£ fdRfw RNtP ®T^T ; 
dfWHkfld RRRdgci ^dRT RR. 
Rfld RT%frdT rfr r??r w 
RTRtfRRi 3TTRHRrr5i (tentative 
profile) fRR^RR RTrf 3rrf^T 
ypjiMM srfdRdMi (stresses) Rtgrd 
Rdddl wl. dR eft R W /3f^%d 
RRppFsR (permissible limit) RTFd 
3-RTcftoT cR RdR R 3RR7R Rgdjd g)RT 
g^ 3TTfw 3TRFR 

3RTdT RTdt. fdfdR RRdRRR RRJ|NRI 
RffRRR'Kd R>Tdi tsW^I'fl SJM dTRcf 

% 3dTdT RR^RT. 

RRRRTRt RRR 

RRRRRft RWl-dRI 3#f=hVH'[^fl Rgd 
R>R fddS TOWTRft RR^. RRRRRft 
WWl/RI 3#TRdR RRdldl Rd^t RR 
RPRT Rfrleft gd Hi Redd'd RdddT PTTd. 

Rdsftd RRRTRRT RTRefld fidfe 3RTf^T 
RTvft #=ft RRIRpR dfsb'RI fTSd RPdT 

fdRfw 3TTfvT Riisfte# dTRRTd 


df^Rdl cffdfcRui^gT RTRd Rfd. RdjPld 
RdRRdf RTRd 3TRFRTR,c£ 

RTdTRWBRT RRRifefld Rft$d RTRigd 
PupfdT RdRR fdRR ltd! dig 3Tlcftdd 
RHI Idld Rwpn RRk Rg^. 

cRTR^ Rlsfid 3TTg>Rd RTdt 3 RfR 
RdsPtddl dRRTdld. p dicdUiRRIdl Rftd 
RdsPldRI RFR RdRRTd M. RTR^ TR^t 
3RfR RTS tyftdR^RT 3R#R sfe RRW 
RR fRRRTd RTRCdTd eRTg^ RdsPld'i) 
dTRRTd RRTRfdRj RfsF%^ RTdcl dfl 
% RTdTRRRIRRT RTRRRIRR^ Riel 3RfR 
g^ Rdsftd 3TTgfdd Rigd ^RT RPRTRT 
RlRd RRd dpft. 

RRRT# 3#TRPT RRdTRT Rdf) 
fdRRT 3 RRdd RRRl RRfRT# 3TTt. 
RRRP5RT RMRT^t, RRdTRT 3RRdd, 
RTRRft RdR 3# RfdT^ RTTRdTd 
€t ^JI^RcoRI RRTRc^ fdRpJT RWlf) 
dfdRd RpR RRfi[d RRefld. g^RRT^t 
HidaildOd rrIrI (compression) 

RfdRvT RpR RRppFsR R>4) RlRefld. 

R^ld dTR (Tension) P^RRdT RT^l. 
rRrgci RRJ|f-dd| R>rrd T^I Rfdcild dTR 
%RR RT^t W$\ tsfsRgrfl ’ERTdf RdTRcT. 
^RRIdl RRRRR ^RFRI R^ RRTRT 
TfvTd RR (resultant force) RT, 
RRJfl-^l RTRT% Rd #T RTrI RRT 
cR RRRRT RRTTep RTRRI 3RRR 




Rtaaf&t^o Rd^f 3TR - % 



AT%t. iuwrdl TTrs^rroh^w rrtrr% at% 
rRft^t^T^rT^rfTcr. AFSAFft 4W4T 
^ a4fT 3j['=j->d1'd <FsfclVfl 

3TT%. 

Wd^ W 

ATcfkAT AIATAT 3TRTR RAFT 4 
AIAHIAKAJI 3TOAT. SOTMT 
AAR ^ (AAT) : 3A (3RS4T) ITT 
WATA f%AT ARA 3RTAt. 

AlrfMl ^^U|TcfAd AFift Wt Aft^RT 
ARFTt 4 3Wc'4T4-A ATftWcATd d'Rodl 
AfesARft barat %4eft arrt. irRftw 
spcwrt AFft %rqnt 3HMk^.r4 3 rot. 


Wll-odl uld'MAIS (u/s) AR£R|4 
AigsrAk (d/s) arja! mi wR %wd 
ART%. W WlTdcAl AATijNAI AfAAT 
^FTT A'JA^AT ^uidfd. Aldl-cdl 
awrai 3#f=BVLrrd awat aaIaa'4) 
ART RtJA ^TsTicfl WMTAkt A^RT 
3TR4TAt FTRTt. WTAT^ fSKM^FAl 
MIU4WI fAAR ^UAWTcfl W ARM 
^rftfAf^A ATcft 3Trfk ARMA ARft 
f?RWft kA.'Jmidl ANMTd. %AT4 
%RT4F4T 41 MIA I fMRT 4 u ANHIdl 
4kRT %Fft AT^. 

WWT ARJ% AAR AfArft 4J4T4 
AARJA A4 AF4 AAR ARMT ATTdTA 


O 




4a#FF A?4 3k - ^ 


cfcUldl WT 

^FJJTPft TOTM TOFK V-fTOKtsfl 3Trf^T 
TOT ^RT f^cTOT fiWUfKtsfl 3TOcft. 
Wfrft TOTRTC %TTCI 4(U4W I TO TOMf 
TOTTOT TOTFft gpTOfarot dT^pdi 
TsRdM< (abutment) TOFT to MW 
WRt TTtTOdT TOfT. w TOT% 

TO'I f-cAfl ftRftW d4HTd< TOWRp 
to). r^ng^t ^f) Mf) %ror 
3%. f^dTT^t TOTT% 3#RFTO TOdHI 

ctor m) totto to tort 
wt# tom). crop) Mroft 
WMI TOcOd %tft TO 41^41 
idi*rt< 4Td) 3Trfm f^cft TOTTO M 

1 totocfi to)% to). totp)) 

yfd<d<rl MTOWl M<P f?d2 TO). Mg 
WRFMTT TOTiF TOTO t W ■#. 


TOM)) TOTTO ^ITTOT TOT4T TOT4 
dTOdl ^£) TOT TOTO^l TO TjdTO 
3TT% 4T^t % cNWtrl 4Tt). 

<L<P tom 

&J> TOM MsftMft (slab) fiM 
3^1 %^Pf) 3TO% 3Trfm dl^ldl ^ 
TOTO f^rTdT 3TOcft. W\ TTOR-TOI 
TOM TOTOTOT TOT WT dr<{|cR 3d) 
3TTfm MI 41 ^ fMTO 4RT). MMTTOT 
TOTT^ dfTOR %TOT TOT 4d u dNHT^ 
TOTOT TOp dTc^) M'fdd %ef) 4T% 
3t#T ^ fMct R=Kl-4) !tfd4<rl 
ftcftd TOf) 3TfMTO TO# cfNtdl 
4TrT. 

TOFTTOT MTOd MTOTHN^d 
#d c#RT §Tt% TOp # FT. 


: 3vit4dl ?f%, %jpT 3TpTRH FTFT ^S{? y<°d 3pTOTR 3tfRFTt) i-gu^H 

fdfd, TOTMTT FrVFWhFI *Mg4TOFT fsrfTO 3TTOTOT TOtTO. 
vjshende@yahoo.co.in 

cld^l^d ml^cflcl cpr? 
sandarbhsociety.org 

to# 3nfd 

3TT#TO TOft 3## cfH# T#. 


w 


TO*f 3TF - ^ 


cdlclgl^ 


- 3 


: f^Tir «r3 


^nW<M|i||-oi|| RRR R^cfk RTRSTFTkR ilikhfl fegrTT gdkt 'oM'i^Afl fRRTRT, 
^feufkl y ’lRlddl. W J lo6ifHW RTTRSkf kkf 3Tgg ^ RRRT R?¥R 3RM R=bKd1 
f^cTT^t cRTk §ft§RT WRRft %kt. 

3TRTT R#T ^Flk '^KWdl, RR3JR UfRMI rft 3RTkt. (RTR^ fwfc, RTRT 

arrfw kraTsff 3 # frag Rkt w rrrrt t rtfr ^rakr 3 t#r, 

jp# rrt rrsot ^ rrrrt. ) 

=b'[=b'Ml 3TgcTdT fRRRe), Mt gdT 3RR ^ ^ %IT, RRT R fgk, WI 
3 f^f 3RP RRT ^TT^J^Trf%QTT rR cR 3TT3T RRJR ^o ^ ? ’ 

3rgd '^oTd'i, ‘c^t w, rr 3tr Rg; fg^rm cr.’ =hi=hi'41 gl krRRk, ‘wm 

3m RRk 3m RS1T R, irFRFT #T RRf ^ fgk, RfRRT ^o 

fgk cr k r^rr fkk k? fgk rt^rtrrr rr?’ gdkt « tfkr %kt 3Rk 
RiPwd rr . RteR grgr kRTR fr$ k kRtfi , ‘sRtar 3rk RR rrrt rrrhI am 
RR^ ^00 f^RT gRRdl kk cR gggR feft kk?’ t RRT R^^TR RTCk 
gdkr, ?rrt w rcrsrrt RRkk ^hr^dO tRi 3n|, 3mfm 

3TT% % cR Rcjf-oifl RT8RRT 3Rrk. RIRi4l RlPlRd, ‘3#T R^Tcf ^cju^ixf) g^ 
RRRRMRll'41 kldM'rfl 3^u] #5RlklcT g-WRRd 3TT%cT. gRRiR k£t ^o ^k 
3RMRfh*il g-WRiMg^l f| ^ f^eft 3Tr%cT. cRT Rlt, R®k, g^ RT^R 
RRpR RRHTR RTRR ff°?T 3RRkt RI%, g^ 3Tm rRIRMcl RHJ.’ 3Tgd t^Rdl, 


?t5lP|ch 3k - ^o 


V3R 


gwwn 'm ^ rift tffIqt.’ %7Ffft iwi 
‘ 37F7dt qr<Mjw=F wrfiqtfsi i4t 3rrf^T cnTddft 3TTqewr 4ci 
3TOrfl^r m in tihmi ^wtn 3^1 tn^t, 3iw 375ft nfuftt dnK ^rmqTt 

iftt. It % nf ^FT?’ =h'I=hHl fcTdT 5INFH<£) %ft. 5f7§7 ^rft w 
3# ^00 rRTT^JT %rft f^? 37R 3STT R, m^TT f^ft K, 

riicNHro4i fftd5ft ^ 3 37ft ^fmrssrT fftd^ft t°o fft^r dr %rft fft#r. 

cdlft g^TRI Ffftld<rl ddTT 37m TFT^ 5ft^dT. WT 37FR ^o fftdF 
^ ftd ft^T dT TT^JT %dt t ^ Wftt ftftd 1 dddT dTIddT ftfd dTI ft dTJ. 7^ 
ft^dTftdFI, Hlftcdl fftd5ft4 ^ 37fdd c^FdT fft<75ft4 Tfufft ^ + 5 + 3 + X 
+ t A + F + '3 + ^ + '^ + ^o = TJ^CTT ft^ V TTddT fttd dft T|ft ddT# fftr^T 

fttddft Tmft nfftdw ^o B?n fftmt fdftt fftFSFft 3#ra dd^m fftd5ft% s 

37fdd 3TT355TT fftd5ft4 ^ 5tdftt Tfftcdl fftd5ft% ^ 3FFl %dt dt did ^7. dft 
H=h'y^A dddft n^JT n^Fd 375ft ddftt tftd %dft did 37Tfd gdftt ftftd %dft 
dTTd, cdTd ^ioh^i wlxl ftftfd 3TFT TT T WTR, 3# fft ddT d7, 37Tfd 37ftftt d7. 
^i=^ + 5 + 3+ X + t A + F+ '3 + £ + ^ + ^ 0 
^ = ^o + ^ + ^ + 19 + f + 'a + x + ? + 5 + ^ wi ftm TnffwTFff 
4ftd “FT?. TFT dH£. 

•td> = (^ + ^°) + (^ + %) + (? + 6) + (x + la) + 

+ (% + R) + {^o + %) 

5^7 = u + u + u + u + u + u +u + « + u + « 

^O %c£dT U ^ftftd37Tdft tto. dddddl Rd7 = u°, ^i^Ndl = HH. d^ftf 
ftldT drM d>l<o<rl<rl 3tK. Mid 375TT «kdl d>Td d><d t 00 n4d ddd HK^I '-FK'd 
3TT|. Tfcrj ^fcrn ?R 3T^ ^rTT ^FMRt4 37T|. ^FTT ^TRFT ^FT. 

%TFff % f^FTR TTTIFn, ^ 37MT %^I iff ^ m Tiwt 73^ TJFTS 37TfuT 
TTSF^I %^I tftn 37gFT T^SqTT ‘37f W7 f 3TTdT WT#FTr%^ TT^TRJT 
WqRtcI 37FF% fd^fK 37Tfw rdHdl 73TFft ~3tfZ FToST FIFtFr.’ WT& 177^1 
%TFftg^I. gic; T7m ^rCT fd-dKId-d fldT. dt 4tgnT FT^dldd'l WT 7RT 

f^rfwr m nfiew ^ lar^ft t»o tftn iIftr , 4d7 4 tjtr r 

Mdt tftd%rrR ^ 73Tdt ‘U tftd W T7WT 3TT| Ft. %@r 




fteifticb d^rf 37di - ^ 


ten m wn. ^° 0 w wft ^ ^ 


Mdft 3 = W- 

w. = ^ + r + 3 + + Xd 

+ + %% + ^00 

^ = ^00 + %% + V + %\s + + X^ 

+ + R + % 

R^ = ^ + \o% + \o% + \o% 

+ + R0\ 


W SJoo ^T Tfq^ R^. Rtf, = ^00 X W, cfc = d,od,o. 

arg^ 3TR fdM ^r^cn wm% dwr ^Tci. yt?dkfldi 3dfd ^1 #d snt 
dd x<A m^\ XS dd? 3TTqeWT W tftd f4t T^p? df^ dd4Hd sft 
^dfd X<A d4d 3TFR 4TdK dR ddT# eb'^f^l X^ %^dT ^oo rp^Jd 3*d ddft 
ddd%dR. df^cdKI ^oo <Jd o d4T, <|*FdT dcRd ^ 44T T^, dd X<a ^TT d^RT 
^oo d^d XX ddfl XS. 3MT4 d^cfft dcj dfed Tt^ft t#4 ^ %d 

ihri. 

=b'l'=h'i'fl dTTdTd# fddft ddTdRJd. 3TTm oWRT ^RT 3TT% ^TT dddd drft 
W4T^5ft 

€id4T 3dfd dddd ddd^ft dd4dfd. 3TTdd d«dT dlddRNIdHi dfdd 
dR? dkd d 44(44 3TT%, dftdTdcftd WR ^dT ddtddd cdtft ^ 3, 3 .. t d d4d 
Wsdi4) ^#4 d^ft =h'ldfd-41 cdTdT ^fKfdl, RJd 3d| 

^d'l cdtfl ddifdd 3TCT did f^T 3TT%, dd Tfdt dtsdi'-cf) RdsdT 3ddT d. 
dd>‘fdd = d X (d + ^ )/R. 3dfd iUWId'l cddfl dgd dlddrll. 

dd.fdd = ^ + R + 3 + X + + d - ^ + d 

dd>fdd = d + d-^ + d-3 + + 3 + ^ 

R dd.fdd = (d + \) + (d + *0 + (d + *0 + 

+ (d + *0 + (d + *0 

3 ddfdd = d (d + ^), tidfdd = d (d+^)/R. 
gsw *d!did dTddRFdrf T^d 3Tfddi fedlMt ^TdCdT 3dfw ^dRJd 
4(td drR g^T id^d 3# gd did did. Tfdt 3d4W dr^d Generalisation 


O 


\3\3 


3^ - ^ 


(WTF^RUT, 3RT T ^ ^nfr m IT RR3 fcRRFT RTRRT RRR RT^ft) RRRRT. 
r^TFft cRIRRil fRR^Rd 3^1 3TTRR Rte'cJRI. R=RT ^§TT^ RpidRI X 

3«T (cRT RRR), 3^ 3R%R 3 SFT 3#RR UT WW\ ^ f^RT Rf 3R 
^R ^)dl. R( cdl^l 3^° I feft sRR 3R R<ri. 

3 WT cR f^ft f^Rft ^ fd^3Rfw TFT RRRRMRfW 33 Wlf 

x, x + 3 = S, S + 3 = vs = x + 3 + 3, x + 3 + 3 +3 = ^ ... 

RRRRT 3TTRJI 3 ^tR Rd-HR) 3 R fRRft | RTRgR f^JRRRft WftR RRsRRft 
R^dR.'l fR5*RT. 

*, *>, **, , 

3TTRRRT RfuRTSmTJt RfRnWR.R 3* RRRRRT ^ 8 R 3 JpR RRR 3R, 

SRlfe RTfd%cftd WI 3F#RT Ws^SRT 3 ^ RRR 3TT%R. t\ R[fd'R>'l 3TFRFRRTI 
^3 RT WA fd£I=f) dTRtd 3TTfR RR cRRft RRRft RRRR. RdT RRT ^ 
fRRIRt. gRFft RfpRRH ‘3TR^t ^R %RR RRWR RT^t 33 A c^.’ ‘rot ^RTRI 33 
^ RT^lR 3F|?’ 3 ^ R'JI'Idl ‘3FTt3R5RRTR# =b'l^d(l 3WRR.’ oh|ohi41 cRRTT 
#RR RTdT RTfuT 33 f$TR>RTRdT 3 RRRT %dft 

RfjRf RRIRT Rop RTRTO, ^RT rA w 3f| hrP 

RrgRRfl RTRR. RTR 33 RR^MFR, 3RRT RRiR-cRI cb>RRr$ RftfRRcfURd'l , RRRTT^ 
RFM R%R 3# 3^- W RfRRRfidT RTsR RT%efrRT 3TRRT RRR 3 ^ RIRRT 
RFTcf. w RRfOTRT 3 RTtM RRsRT 3RfR faiffad UR.RKJil RTR 31 RfdfTRT 
RFT 3TRT. 

3T 3^ WsRMI sRR 3TT%. URT RR-Rdl-r-Rl R=R RR#R WI 
RTRReft RRp RcR 3RTRRRRT RRs^T eft 6<f41=h FW fRR^R 3^f RRsR frrsfr. 

3 RRM RRfiRT 3TT| frRrTT 3F^ 3# RTR 3TT%, ^\ Ufa* cR R3R 

cfkScldl RTrT icRT RR ^u[d(d, fRd# RcJ W ^RTR 3?%T RTdT RR5 3# 
3Tr|. 3TrfR 3RT MRU fFMg sh'RMI R^RT M RRRRT. 

R3 ^ = Rc; R = 3R^ + RR, R3 ? = 3R^ + 3 RR ... R3 ^o = 
3R^ + R "RR 




R3 R> = 3R^ + (efi - ^) RR, 

RR. 3TTRRRT RRfWTR ^ = X, rRT^RT 


3TR) - ^ 


3TT^ = X, FF = F, FF X = 3F^ + (FT - %) FF = X + (X - *0 X F 

= %% 

WSff TERs^dT FF® T^JTR%. FF®FI 3T§f FTFFT frRT^FT W. 

dR% (^MdFF®% FF = 3TT^ + ( FF® - ^) X FF 3TFT^F 3TT%. 

cR TFT ^TSmTJt ^ = F ^FTF 3F^t + (ft - ^) ff = x + (f - ^) x f 
= n. 

^t^V+(^-?)x<\ = W 3RFld. 3TTTTT *TF>‘fdd FTTFIFFf 3Ft 
<ft% ^ Trtg^r 3n| % 3 # 

FFifdd = (FF® / R ) X (3 X 3TT^ + (FF® - ^) x FF); 

3FFFFT Ffadfd, FF® = ^F 

FFTfdd = FF® (3 3F^ + (FF® - ^ ) FF) / •) = ^ (^ X X + (^ - 

^)XH) / * 

(*F /3) (3 x x + \\s x F) = s>F x ^ = F£F 

3TTd7 3FR = FojTOT F^F ^crf ^R f^. 

3TR %F TJd first term = a (3TT^), common difference = d (FF), 
no. of terms n (ff®) 

n th term = a + (n -1) d , and sum = n/2 (2a + (n -1) d). 

3 # 3rm %5Fdt. 

t feg FRTF^ft F£d \ + R+ ^ + ... + F Fft tftd FF^TFFTRT#d 3T1%. 
Ffdd M Ff^ft Wfl 3Fcft, ^cfd-4) 3TT^t + (FF® - x FF, F%dFT F^dT 
3FlF ^ T^ cR 3TrFFc[., cfaM tftd 3 X 3F^ + (FF® - ^) X 

dF, FF 3F^( + FF, FiF^F c£fft FF dTcft + (FF® - F) X FF, cFTFft 
F X 3F^( + (FF® - ()xFF. 3TFTTF FFTft 3^F Fi t tr 3F^ + (FT - *0 X 
FF, 3Ffd FtF^F FT % FF dT^( + (FF® - FT) X FF, 3F^( + 3F^ = R X 3TT^, 
F^F ( FF® - FT) FF + (FT - l) FF = FF (FF® -FT + FT-^)=FF (FF® 
- * F<4dfd FF 3TM FF (FF® - %). FT t FF 3Ffd FtF^F FT t FF FTFft 
%ftd 3% W Ti^TFT 3 X 3F^( + (FF® - l) X FF. FR FFTfddTFdl %dtd 3Fjft 
FFFtfd FF® ^d# FcJ 3T%T. 3Ffd FiF FF.fdd fFcSFdft cR Fr^FT FF ^F 3TR> 
F X 3F^ + ( FF® - S;) XFF, 


o 


\3% 


?ta#T^ 3^ - % 


R RR.fdd = R^ X (R X 3TPfl + (t? 5® - X RR) T^T 
WRifdd = (R^5 / R) X (3 X 3R^1 + ( RR5 - S>) X RR), gdFft f%T 
%dl t general 1JR 3TFPR %^f. 

WT t^kfld (R 3^ + (RR$ -%) Wt)/R 3Rcft 3TTfR RlRR^ Rg, 3RR 
rig Rpft mrffft 3%. RRRRIRIRMl W RdlRPR fRfRR R^Trl RRR RPpR fdRRdl 
3TT%rT. cRTd R&ft 3TP^t, RR'fdd 3RfR RS3i fgpt RR RR RdcSPIdi dilRdcrl 3Tl| R1 
RR, RR.'fdd 3Trf^T R=£3 fg^T cR 3TT^t RKPidl diPld'd 3 r|, 3TT^t, RR 
3TTfuT RR® RlffR 3TORIRT RRfdd 3Tm R^dR 3 r|. ggRT RR %dTR RR 
1JR RR RtilRT RlS^I ft srftpr TP =b>lcRlift #T fgFRT cR <K<ftdl RRSdT 3#R 
R, cR RR 3R^1, RR 3Trfw RRifdd fg^ cR RR® =blRURbl RRR, cRTRT R#® 3TT% 
RR ? RftRt gig! Jtf'JfTdl, ®TR 3RFI PI$T RR® Bprgpr ^RR RT^t 3# RT^t RR 
RRRR£) ^WPI, 1JR %ftl m IJRId Rt®RI Rif ^Rl. T^TRlR RR® RRRPT% cR 
Rdf RfttRRRT okRrRdi dTRcI . t^l <jrfTdl 3%R. 'RRRRTRTRftft RR® RRdURNHigl 
RR RlftRRRI 3RR% *pf URfRR ^ _ b + ^Zi!£ RTRPR RtgRftr 3TI%. 


eMScb : fsSRJT R^f, J ifuicl fRRRMlRft 3TTR5, ftt. - ^XR3° 
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